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THE MECHANICAL PROPERTIES OF PHILIPPINE 
BAST-FIBER ROPES: 


By Атвевт E. W. KiNG 


(From the Division of General, Inorganic, and Physical Chemistry, 
Bureau of Science, Manila) 


FIVE PLATES AND TWO TEXT FIGURES 


There are numerous uncultivated species of plants in the 
Philippine Islands, for the most part belonging to the'families 
Sterculiaceae, Tiliaceae, Malvaceae, and Moraceae, that form an 
interesting group in the fiber series. The fibers produced by 
these plants, which range from large trees to small weedlike 
shrubs, are derived from the tough bast that is found in the 
inner portion of the bark of the stems and of the branches. At 
present these fibers, with perhaps the exception of the fiber ob- 
tained from Abroma fastuosa, have no commercial significance in 


the Philippines; but in the rural districts they constitute a cheap ` 


material for the manufacture of cordage that is sufficiently 
resistant and durable for agricultural and animal-husbandry 
purposes. 

Abacá (Manila hemp), which is the strongest and most resil- 
ient of all cordage fibers, is one of the most valuable export 
products of the Philippine Islands. However, it is not grown 
generally throughout the Archipelago, and its cultivation is 
restricted to certain favorable districts where there are fertile, 
well-drained soil, freedom from winds, and an abundant rain- 
fall uniformly distributed throughout the year. Abaca is an 
expensive fiber, and it is natural that the districts in which it 
is not grown use the numerous local bast fibers rather than 
import Manila hemp, especially when transportation is difficult. 


? Received for publication January 24, 1919. 
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Therefore, in nearly all parts of the Philippines, outside of the 
араса districts, the manufacture of cordage from the numerous 
bast fibers has developed into а common household industry. 
Lamson-Scribner? has published a list of Philippine fiber 
plants comprising about one hundred seventeen species, among 
which are included many that yield basts. He gives their scien- 
tific and local names, with brief information regarding their 
distribution, the parts utilized, and their uses. Gilmore? also 
has. given a list of some of the fibrous plants of the Philippines; 
he enumerates fifty-three species, some of which give basts, and 
gives their scientific and native names, occurrence, and their 
uses. Muller* devotes a chapter to fifteen of the most com- 
monly used Philippine bast fibers and pays particular attention 


to the botanical descriptions and the distribution of the species. ' 


In three cases а description of the method of preparation of 
the fiber is included, but no data concerning the relative strengths 
of the basts are given. 

Mendiola з has made a microscopical study of the ultimate 
fibers of thirteen Philippine bast-fiber plants. He also gives 
data on the tensile strength of “untwisted fibers and of cords," 
but their interpretation is diffieult and is not at all clear. It 
would not be easy for another investigator to repeat the tests. 
No information is given as to the approximate size of the cords 
studied, their weight per unit length, their elongation, or the 
manner of testing; and "breaking load" is misnamed "breaking 
Strain." 

The present investigation was primarily undertaken for the 
purpose of securing quantitative results on the mechanical prop- 
erties of bast ropes. A few short specimens of rope made of 
crude fiber already on hand, sufficient for about six tests each, 
were secured by me during a trip to the Ilocos Provinces and 
Abra in May, 1916, but most of the specimens were ordered in 
Abra and Benguet during November, 1916. In the household 
industry Filipinos mix the fibers from various species. There 
is little commercial demand for bast, so that in order to obtain 
specimens (and especially of a single species) these had to be 


*Lamson-Scribner, F., List of Philippine Agricultural Products and 
Fiber Plants, Bull. P. I. Bur. Agr. ed. 2, 5 (1904) 36-47. 
* Gilmore, J. W., Preliminary Report on the Commercial Fibers of the 
Philippine Islands, P. 1. Bur. Agr. Farmers’ Bull. 4 (1903). 
* Muller, T., Industrial Fiber Plants of the Philippines, Bull. P. I. Dur. 
Ed. 49 (1913) 116-123. А 
* Philip. Agr. and Forester 6 (1917) 6-38. 
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made to order. Thirty-eight coils of rope were secured from 
material authentically identified in the Bureau of Science. The 
ropes arrived at the Bureau of Science in March, 1917. By Oc- 
tober of the same year, before-there had been any insect infesta- 
tion, the laboratory work in connection with this investigation had 
been completed. The length of the rope constituting a coil varied 
from about 25 to 60 meters.. Thirty-two of the fibers used in 
fabricating the ropes tested were obtained from bast-plant 
species, and seven proved to be from species which gave nonbast 
fibers. In addition ropes from two standard cordage fibers, 
namely abacá and maguey, were used for the purpose of com- 
parison. The species from which the fibers of the ropes tested 
‚ were obtained are as follows: 


SPECIES GIVING BASTS | МОКАСЕАЕ 
STERCULIACEAE Allaeanthus glaber Warb. 
Abroma fastuosa Jack. Artocarpus communis Forst. 
Commersonia bartramia (Linn.) Merr. | Ficus benjamina Lina. 
Helicteres hirsuta Lour. Ficus forstenii Ма. 
Kleinhovia hospita Linn. А Ficus pachyphylla Merr. 
Pterocymbium tinctorium (Blanco) | Ficus palawanensis Merr. 
Merr. E 
Pterospermum diversifolium Blume. BORAGINACEAE 
Sterculia crassiramea Merr. Cordia cumingiana Vidal. 
Sterculia foetida Linn. Cordia myxa Linn. 
Sterculia oblongata R. Br. 
Sterculia stipularis R. Br. GNETACEAE 
MALVACEAE Gnetum вр: 
BOMBACACEAE 


Bombycidendron vidalianum Merr. & 


Rolfe, f Bombax ceiba Linn. 
Malachra fašciata Jack. 
Sida acuta Burm. ULMACEAE 


Thespesia lampas (Cav.) Dalz. & Gib. 


Urena lobata Linn Trema orientalis Blume. 


TILIACEAE ANNONACEAE 
Columbia blancoi Rolfe. Goniothalumus — amuyon — (Blanco) 
Corchorus olitorius Linn. Merr. 


Grewia bilamcllata Gagnep. 
Grewia eriocarpa Juss. 
Grewia multiflora Juss. 


* All botanical work in connection with this investigation, such as naming 
and identifying species, was done by E. D. Merrill, chief of the botanical 
section of the Bureau of Science, who also furnished the information 
regarding the habitat, etc., of the plants. 
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SPECIES GIVING NONBAST FIBER ZINGIBERACEAE 
GRAMINEAE Атотит вр. 
Dendrocalamus merrillianus Elm. ' SPECIES GIVING STANDARD CORDAGE 
MENISPERMACEAE FIBER 
Anamirta cocculus W. & A. AMARYLLIDACEAE 
PALMAE Agave cantala Perrine. 
Cocos nucifera Linn. MUSACEAE 
Corypha elata Roxb. Musa textilis Née. 


Incidental to obtaining bast ropes for testing their physical 
properties, observations were made on the methods employed 
in extracting bast and its manipulation during the process of 
fabrication into cordage. The process of preparation varies in. 
- detail of technic, depending upon the locality, the kind of fiber, 

its age, and the quality of cordage desired. The procedure 

in the Ilocos Provinces may be conveniently divided into (1) 

the plain stripping process, ind (2) the water-retting process; 

the two methods yield very different products. 

(1) The plain stripping process 18 much simpler, and requires 
less time, than the other method, and gives a rough, crude 
product. "The bark is stripped from the main trunk or branches 
of the tree; generally the branches are cut off for con- 
venience in peeling. Herbaceous or semiherbaceous plants are 
usually cut down entirely or pulled up by the roots, and the 
trimmed twigs or branches stripped of their bark. At certain 
times of the year, particularly after the rainy season when the 
tree is full of sap, it is an easy matter to strip the bark. The 
bark at one end of the branch or twig is loosened by beating 
with the flat side of a bolo and then stripped off. Generally 
the bast or inner bark is attached to the outer bark, although 
sometimes it is removed after the outer bark has been peeled off. 
When they come off together the two are separated by a sub- 
sequent operation, the outer bark is rejected, and the inner dried 
in the sun. The bast is then torn into narrow ribbons which, 
without any other preparation, are first spun into strands and 
then laid into rope. The ropes are bulky, rough, and lacking 
in flexibility, due to the high percentage of woody tissue, but 
аге generally good enough for ordinary purposes. All of the 
ropes made to order, except two, were fabricated of crude bast 
obtained by this process. А 

(2) The water-retting process is usually practiced on the fibers 

‚ obtained from herbaceous plants. The twigs and branches or 
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the crude fiber strips are immersed in water for ten to 
fourteen days until the pulp in which the basts are embedded 
is sufficiently decomposed. The extraneous matter is then re- 
moved by various manipulations, such as kneading, beating, 
wringing, and washing in water. Ultimately the bast is disen- 
cumbered of most of the plant tissue which contains gums, 
resins, sugars, and starches, and which do not add to the strength 
of the filaments but, instead, shorten the life of the fiber by 
attracting insects and fungi. The product is a filamentous bast 
which has an aspect altogether different from the crude strips 
obtained by the former process and is а much better cordage 
material The fiber is dried in the sun and is Spun into strands 
2nd eventually laid into ropes, as in the former process. Only 
two of the ropes tested were made of water-retted fiber, which 
makes a strong, neat, smooth, and flexible rope. 


FABRICATION OF ROPE 


The bast in the form of narrow strips, ribbons, or filaments 
is spun manually (usually without the aid of any mechanical 
device) into a continuous strand, having a more or less circular 
section, and is wound on a simple reel. Generally speaking, it 
would be more correct to name this first combination of fibers a 
yarn, but in this case the yarn is at the same time the strand. 
The size of the strand is determined by the ultimate diameter 
desired for the rope. This procedure of making the strand is 
partly made necessary by the bulky, inflexible nature of the 
bast strips, which do not lend themselves to the process of small- 
yarn spinning as do fine filamentous fibers such as cotton, abacá, 
or maguey. Furthermore, simplicity requires that the same 
method of having one thick yarn per strand be used with the 
retted filaments. 

Having decided upon the length of the rope, as many lengths 
of spun fiber are cut from the supply on the reel as there are 
to be strands in the rope, and of a length longer than the fin- 
ished rope, in order to allow for the shrinkage incurred by the 
twisting of the laying process. Nearly all of the bast ropes 
used in the Philippines are laid with three strands; one of those 
tested had two strands, 

In the process of making a three-strand rope the three stronds 
cut from the reel are tied at one end to three hardwood cranks 
or twirlers, which are mounted between two upright posts, and 
yoked so that they сап be revolved simultaneously. This is the 
forward laying apparatus and is fixed. Its details are clearly 
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shown in Plate II, fig. 1. The strands are now stretched horizon- 
tally to their full length and the three free ends are united and 
jointly fastened to a single crank that turns in a vertical wooden 
pillar which is mortised in a sliding shoe resting on the ground. 
This is the rear laying appliance, details of which are shown 
in Plate I, fig. 1. In some localities the shoe is fitted with a 


© со UO s 


Fie, 1. Typical cross-sectional profiles of ropes tested. Actual size. 4, rope made of 
Cordia cumingiana bast; b, rope made of Kleinhovia hospita bast; с, rope made of split 
bamboo (Dendrocalamus merrillianus) ; d, rope made of “F” grade праса (machine laid). 


wooden wheel, or caster, to facilitate its movement over the 
ground, while in others the wheel is lacking and the shoe with 
its upright is simply dragged. 

After inserting a cylindrical block of wood with three grooves 
or flutes parallel to the long axis of the cylinder and at an angle 
of 120 degrees to each other, between the three strands just 
ahead of their point of juncture to the single twirler of the rear 
laying device, the strands are ready to be laid into rope. One 
man operates the three cranks of the forward laying device while 
another turns the single twirler at the rear in the opposite direc- 
tion in order to give the rope the necessary twist. Meantime a 
third operator advances the grooved wooden block sufficiently 
slowly so that the strands may be twisted into a tight rope. Such 
а block is shown in place in Plate 1, fig, 2. The twisting is con- 
tinued until the grooved block is advanced to the three twirlers 
of the forward laying machine, at which point the operation is 
completed, and the rope is removed and coiled ready for use. 


MECHANICAL TESTS OF BAST ROPE 


Circumference and diameter.—The size of ordinary vegetable- 
fiber cordage of three or more strands is usually designated by 
its so-called circumference, which is actually its girth or perim- 
eter. The girth of the test specimens was obtained by en- 
compassing the rope with a strip of- tough paper about two 
millimeters wide, and marking it at any convenient overlapping 
point. The paper was then straightened and the girth between 
the two marks measured, Due to the rough and nonuniform 
nature of the bast cordage the girth was not measured to frac- 


è 


XIV, 6 King: Philippine Bast-fiber Ropes 567 


tions of a millimeter, but only to the nearest whole millimeter, 
which was sufficiently accurate for the purposes of this inves- 
tigation. Each test specimen was measured close to each splice 
and in the middle, and the average of the three values used. ч 

Diameters are not usually given in rope-test data. Direct 
diameter measurements would be very much more uncertain 
than girth measurements, especially if taken by inexperienced 
workmen, on account of the judgment required. То obtain 
such measurements numerous trials with the caliper must be 
made, and special care exercised to secure two diametrically 
opposite points, both in the boundary line of the strand and 
in the circumference of the circumscribing circle. The so-called 
“diameter” of the test specimens given in this paper was not 
measured directly and is not the true diameter, but was cal- 
culated upon the assumption that the girth measurement of the 
rope is a true circle. The relation of the girth to the true cir- 
cumference and the relation of the so-called “diameter” to the 
actual diameter are discussed in a former paper.’ 

Actually, the diameter so calculated is a little less than the 
diameter of the circumscribing circle, but the difference is slight 
and the value is probably more accurate than could be obtained 
by direct measurement. 

Cross-sectional areas.—Even with the most carefully machine- 
laid cordage, cross-sectional areas and values based on them are 
ambiguous unless accompanied by adequate explanations, and 
such data are very infrequently given in practice. The pecu- 
liarities of two- and three-strand cordage, shown in text fig. 1, 
more marked in the bast rope tested than in abacá or other 
filamentous fiber ropes, that make difficult the measurements of 
the actual solid, sectional area, are (1) the irregular trefoil 
shape of the rope section and (2) the appreciable void space 
in the strands themselves. The actual area contained within 
the three separate strands is much less than the area of a 
circumscribing circle, and the relation between the two is dis- 
cussed in a previous paper.’ There is an approximately constant 
ratio between these two factors, as is shown in Table I. In 
all of the tables in this paper the actual measurements of average 
girth were made in millimeters, of weight per meter in kilograms, 
and of breaking load in pounds, and the equivalents recorded 
are in round numbers, accurate to a fraction of a per cent. 


* King, А. E. W., Philip. Journ. Sci. $ А 13 (1918) 285-339. 
* King, loc. cit. 
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The results in Table I show that the true sectional area of 
the ropes tested varies from 62 to 100 per cent of the calculated 


area, the mean being 86 per cent. 


For small ropes, this mean 


percentage of the caleulated area will give a fairly accurate 
approximation of the true sectional area. 


TABLE I—Relationship between the mean calculated and Ше true mean 
area of the ropes tested. 


ROPES MADE OF BAST FIBERS. 


— 1 arr eae z —1 
True 
hue mean 
Fiber. ated | mean | area: | 
area, area. lated 
area. 
sq.mm. B8q.mm, 
Abroma fastuosa: rope made of crude bast strips ...-....---------- 103.9 88.4 0.85 
Abroma fastuosa; rope made of retted bast 28.7 24.4 0.85 
Commersonia bartramia. 116.0 97.5 0.85 
Helicteres hirsuta . 97.8 18.6 0.81 
Kleinhovia Вояриа.. 120.8 116.6 0.96 
Pterocymbium tinctorium ... 140.7 114.0 0.81 
Pterospermum diversifolium - 35.1 28.8 0.82 
Sterculia erassiramea .. 126.7 121.3 0.96 
Sterculia foetida... 38.5 28.4 0.73 
Sterculia oblongata 115.0 96.0 0.83 
Sterculia stipularis forma .. 38.5 29.6 0.76 
Bombycidendron vidalianum. 38.5 31.6 0.82 
„Де Malachra fasciata . 23.1 21.2 0.92 
Sida acuta... 45.8 40.8 0.89 
Thespesia lampas 71.6 57.8 0.81 
Urena lobata.. 35.1 30.3 0. 87 
Columbia blancoi 147.4 115.2 0.78 | 
Corchorus olitorius 38.6 32.8 0.85 
Grewia eriocarpa. 31.9 25.9 0.82 
| Grewia multiflora .. 45.8 38.8 0. 85 
Grewia bilamellata 103.9 85.4 0.82 
Allacanthus glaber .... 120.8 100.2 0.83 | 
Artocarpus communis 28.1 28.4 0.99 | 
Ficus benjamina 42.0 32.5 0.77 | 
Ficus forstenii. 38,5 38.8! 1.00 | 
Ficus pachyphylla 38.5 82.3) 0.84 
Ficun palawanensia 28,7 20.5; 0.72 
+ Cordia cumingiana ... 115.0 56.8 | 0.16 
Cordia туха 49.7 44.51 0.90 
Gnetum вр. 25,51 21.5; 0.84 
Bombaz ceiba .. 54,1 43.0] 0.80 
Trema orientalis 54.1 46.6; 0.86 | 
Goniothalamus amuyon ......................._...........--..-..- 66.5 40.9} 0.62 | 
Average ........ | озм 
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TABLE 1.—Relationship between the mean calculated and the true mean 
area of the ropes tested—Continued. 


ROPES MADE OF MISCELLANECUS FIBERS. 


| = 
True ' 
Caleu- mean , 
Fiber. lated True areas | 
area, | mean caleu- | 
area. lated | 
агеа, 
es di TM LLL i 
EXT 
Musa textilis; grade “F” fiber a 18.5 1.00 | 
18,0 0. 86 
ил 0.99 | 
20.4 0.69 
511 0.81 | 
Cocos nuctfera; salt-water retted, from Caoayan, Ilocos Sur. 198.6 06.80 | 
Cocos nucifera; machine cleaned, from Laguna husks. 153.9 0.85 
Do .... 45.8 0.85 1 
Corypha elat 174.4 0.99 
Corypha elata; vascular fibers from petioles; bunta! 38.5 0.90 | 
Amomum вр — 31.9 0.79 
168.6 0.94 
15 0.84 
- 0.97 
| | 


* Machine-made rope, the test specimens of which were kindly furnished by Johnson-Pickett 
Rope Company, of Manila; all other горсв are handmade. 

> Two-strand rope; all other ropes have three strands. 

Twist and, girth.—The maximum tensile strength of fibers is 
obtained when they are tested in their untwisted condition, but 
it is not practicable to make a long rope except by overlapping 
and twisting the fibers so that they are held in place by mutual 
friction. Short ropes without any twist were tested by Du- 
hamel? over one hundred years ago. He found such ropes to, 
be much stronger and more pliable than twisted ones, but less 
durable because the rope opened when bent, thereby allowing 
free entry of water into the interior where the fibers were soon 
decomposed. Hooke,* as far back as 1669, gives data showing 
the diminished strength of twisted fiber. Experiments per- 
formed by Réaumur ™ show that vegetable fibers lose anywhere 
from 14 to 39 per cent of their original strength after being 
twisted into rope. Investigations made by Duhamel? at the 


*Duhamel-Dumonceau, Henri-Louis, cited by Forbes Royle, page 20, 
data evidently taken from Traité de la Fabrique des Manocuvres pour les 
“Vaisseaux, ou l'Art de la Corderie perfectionée. Paris (1747). 

? Cited by Royle, page 22. 

* Quoted by Royle, page 22. 

? Op. cit. 23. Royle gives the detailed results of several of Duhamel's 
experiments. ; 
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time he was Minister of the French Marine show that the more 
"tightly a rope was twisted the lower was its tensile strength, 
Rope that was compáratively loosely twisted was more pliable, 
- less liable to run into kinks, and at least 25 per cent stronger 
than rope more tightly twisted. ` 
The more tightly the fiber is twisted in making а rope, the 
harder and more rigid will the rope become. Excessive twist- 
ing is injurious, and the fiber may be so tightly twisted that 
it is stressed very nearly to the point of rupture, in consequence 
of which the rope is unable to bear much load. "The twist that 
different fibers will stand without losing too much of their 
original strength varies with the material. 
The twist in all the ropes tested, or the length of one com- 
plete turn of a strand, was measured by placing a scale parallel 
to the longitudinal axis of the rope. In fig, 2 the distance T 


T 


FIG, 2. Showing the twist of two-, three-, and four-strand ropes, respectively. 


is considered the length of the twist. The values given in Table 
II are the means of five méasurements, and show the relation- 
ship between the twist and the girth of the ropes tested, Frac- 
tions of a millimeter less than 0.5 have been dropped and those 
05 or more have been counted as 1 millimeter. 
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The results show that in ordinary rope, whether hand- or 
,machine-made, the degree of twist is remarkably uniform. In 
а few cases the strand makes one turn in a distance equal to 
the girth of the rope, but as a whole the rope is laid more. 
tightly and averages 87 per cent of the girth. 

Testing machine for determining elongation and tensile 
streng. —AÀn automatic, four-screw, universal testing machine 
having a capacity of 30,000 pounds and direct driven by a 1 
horse power electric motor was used for breaking the more 


TABLE IL—Twist of the ropes tested and the relationship of girth to twist. 


, ROPES MADE OF BAST FIBERS, 


a = са Bax " B 
Fiber. Girth, | ^o | Tuis 
i twist, | Firth. 
| тт. mm. 
| Abroma fastuosa; unretted fiber 36 29 0.81 
Abroma fastuosa; ге ед fiber . 19 18 0.95 
Commersonia bartramia 38 30 0.79 
Helicteres hirsuta .... 85 80 0.86 
Kleinhovia hospita. 39 32 0.82 
Pterocymbium tinetorium .. 42 34 0.81 
Pterospermum diversifolium - 21 18 0.86 
Sterculia erassiramea. 40 36 0.90 
| Sterculia foetida ..... 22 20 0.91 
1 Sterculia oblongata ... 88 32 0.84 
| Sterculia stipularis forma 22 17 0.1 
+ Bombycidendron vidalianum - 22 19 0.86 
| Malachra fasciata - 1) 26 0.94 
1 Sida acuta... 24 20 0.83 
| Thespesia lampas .... 80 21 0.90 
i Urena lobata var. seabruscula 21 18 0.86 
| Columbia blancoi ... 43 82 0.74 
| Corchorus olitorius . 2| 2 100 
| Grewia eriocarpa ..... 20 18 0.90 
| Grewia multiflora ... 24 21 | 0.88 
| Grewia bilamellata 26 89 1.08 
| Auaeanthus glaber... 2| 30 | от 
i Artocarpus communis : 19 18 0.95 
| Dosis 30 80 1.00 
| Ficus benjamina 23 19 0.83 
| Ficus forstenii.. m| 18 į om | 
; Ficus pachyphylla .. 22 зо, 08 
; Ficus palawanensis 19 и 0.74 
| Cordia ewmingiana 38 20 | от 
! Cordia туха 25 22 0.88 
j Cnetum sp 18 18 1.00 
| Bombaz ceiba 25| 26 1.00 
| Trema orientalis 26 21 0.81 
| Goniothalamus amuyon 29 23 0.79 
Average 0.87 
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TABLE Il-—Tuist of the ropes tested and the relationship of girth to 
twist-—Continued. 


ROPES MADE OF MISCELLANEOUS FIBERS. 


" Twist 
Fiber. Girth ELM girth 
сЕ o > T ый 
тт. mm. | 
ЕН 30 | бт 
15 13 0.87 
26 25 0.96 
1 15 0.94 i 
45 45 | 1.00 
24 ?5 | 1.04 
26 21.5 0.83 | 
Agave cantala; maguey from Santo Domingo, llocos Sur 23 17 0.74 
Agave cantala; maguey from Sulvec, Ilocos Sur ._-.------- 25 21 0.81 
Cocos nucifera: salt-water retted, from Caoayan, Ilocos Sur 50 38 0.76 
*Cocos nucifera; machine cleaned, from Laguna husks . 44 37 ogi | 
Dosiaren 24 20 0.83 
Corypha elata; leaf ... 4 40 0.85 
Corypha elata; vascular fiber from petioles; buntal 22 20 0.91 
Amomum RM 20 18 0.90 
Anamirta cocculus; entire stem of vine twisted into a three- strand. 
1 торе 0.91 
Dendrocalamua merrillianua> . 0.67 
Average .. 0.57 | 


* Machine-made rope; all other ropes are handmade, 
è Two-strand rope; all other ropes have three strands. 


resistant rope test specimens. This machine is of the lever 
type in which the test piece is held in a vertical position. The 
beam is graduated in 1,000- and the dial in 5-pound intervals. 
For testing the smaller ropes, a Riehlé testing machine of the 
-helical spring-scale type was used. This machine is hand оре- 
rated, by means of а flywlfeel having a crank, and has a capa- 
city of 600 pounds. The dial is graduated in 1-pound intervals. 
Tensile-strength tests.—The test specimens were prepared 
with an eye-splice at'each end, the eyes having an internal 
diameter of 4.5 centimeters, and the splices having three tucks. 
The clear length of rope between the splices was either 50 or 
100 centimeters, with 3 or 4 centimeters extra for marking. 
Upon this clear length of the test specimen the gauge length 
used for determining the elongation was laid off. Except as 
indicated, five test specimens were broken to give each average 
- result. Plate II, fig. 2, represents typical test specimens. 
One series of experiments was conducted upon test pieces 
in an air-dry condition. The results obtained from these spe- 
cimens аге designated throughout this paper as dry tests. Table 


XIV, 6 


IH 
test 
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gives the tensile strength per unit area of the ropes when 
ed in an air-dry condition. 


Another series of tests was made upon specimens that had 
been entirely immersed in tap water for twenty-four hours. In 
Table IV are given the tensile strengths of the ropes tested 
after such immersion. 'The test pieces were broken imme- 


TABLE III.—Ropes made of Philippine fibers arranged in the order of mean 


tensile strength when dry, beginning with the strongest. The same 
results, arranged in a different order, are given in Table XLII. 


ROPES MADE OF BAST FIBERS, 


Mean dry tensile 
strength, 
No. Fiber. Я [naps ape 
| Per sq. | Per sq. 
em. inch. 
d Kilos. | Lbs. 
1| Gnetum вр. 773 | 11,100 
2 | Ficus polawanensis "62 | 10,700 
8 | Abroma fastuosa; retted 643 9,100 
4 | Malachra fasciata ...... 637| 9,080 T 
5 | Bombycidendron vidalianum - > 690| 8,940 
6 | Abroma fastuosa: crude strips. 545 | 7,760 
1| Corchorus olitorius 508| 7,130 
8 | Urena lobata ... 482 6, 850 
9 | Ficus benjamina 480 | 6,830 
10 | Sida acuta... 475| 6,760 
11 | Ficus pachyphylla 464 | 6,600 
12 | Helicteres hirsuta 498 | 6,230 
| 13| Bombas ceiba... 1 405 | 5,720 
| H ! Stereulia oblongata. 398 | 5,650 
15 | Sterculia erassiramea 398| 5,660 
16 | Grewia eriocarpa... 394 | 5,630 - 
| 11 | Commersonia bartramia 392 | 5,580 
| 18 | Cordia cumingiana... 388| 5,500 
i 19 | Pterocymbium tinctorium . 381 | 5,420 
Г 20 | Grewia multifora " 376 | 5,360 
| 21 | Artocarpus commun: 367] 5,220 
22 | Artocarpus communis 3561 5,070 
23 | Goniothalamus amuyon. 345] 4,940 
24 | Cordia туха......... 324 | 4.610 
25 | Grewia bilamellata .. 820} 4,570 $ 
26 | Kleinhovia hospita - 309; 4310 
27 | Columbia blancoi $02, 4,270 
28 | Sterculia stipularis. 268| 3,800 
29 | Thespesia lampas. 2081 8,800 
30 | Pterospermum diversifolium 208| 3,740 
31 | Allacanthus glaber ........ 231| 8,290 
32 | Sterculia foetida. 200) 2,840 | 4 
| 88 | Ficus forstenii. 
34 | Trema orientalis 
| Average 
i 


v 
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TABLE Ш. Ropes made of Philippine fibers arranged in the order of mean 
tensile strength when dry, etc.—Continued. 


ROPES MADE OF MISCELLANEOUS FIBERS. 


Mean dry tensile | 
strength. ! 


No. | Fiber. 


| 
Kilos. Lbs. | 
1 | Musa textilis; grade “G” abacá; горе, 16 mm. in circumferences 1,110] 15700 | 
2 | Musa teztilis; grade "Е” abacá; rope, 15 mm. in circumference 974 | 13,800 | 
8 | Musa textilis; grade “Е” abacd; rope, 81 mm. in circumference . 933] izao | 
A | Musa textilis; grade “С” abacá; rope, 26 mm. in circumference 1744 5 10,600 | 
| 6 | Agave cantala; maguey; grade, Cebu No. 2 139 | 10,400 | 
| 6| Dendrocalamus merrillianusb......... 237 3,30 | 
7 | Corypha elata; leaf of palm. ERE 232 8,300 : 

8 | Corypha elata; buntal; vascular fibers in petioles.. 222 3, 150 
* 9 | Cocos nucifera; rope, 50 mm. in circumference... 185 2,040 | 
10 | Cocoa nucifera; rope, 24 mm. in circumference 4 _ 176 | 24 | 
Ц | Cocos nucifera; rope, 44 mm. in circumference 4 , | 
12 | Anamirta coceuluse | 
tr PEE { 


- *Machine-made rope; all other ropes are handmade. 
> This rope has two strands only; all other ropes have three strands, 
е Rope made at Caoayan, Ilocos Sur, from salt-water retted coir. 
А 4 Rope made of coir that had been machine cleaned at the Bureau of Science from Laguna 
husks. 
* Rope made of the entire stem of the vine. 


diately at the end of this period, while still saturated, and are 
referred to as wet tests, : 
Elongation.—The test specimens were fixed in the testing 
machine in а vertical position by passing steel pins 40 milli- 
meters in diameter through the eyes of the splices; they were 
Subjected to an, initial tension not exceeding 5 pounds, to 
facilitate marking the gauge length, which was either 50 or 
100 centimeters, and were measured to an accuracy of 0.5 cen- 
timeter. The load was then applied at a uniform rate so that 
the specimens stretched 1.3 millimeters per second; therefore, 
the total elongation divided by 1.3 gave the duration of the 
test. ‹ During the time Ше load was being applied the zero of 
a scale graduated in 0.5 centimeter was constantly kept aligned 
. With the lower gauge mark, the progress of the upper gauge 
mark was constantly noted, and the reading on the scale was re- 
corded when the specimen broke. The difference between this 
reading and the gauge length gave directly the elongation which, 
when divided by the gauge length and multiplied by 100, gave 
the percentage of elongation. The elongations recorded are 
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sufficiently accurate to give the percentages in the nearest whole 
per cent. : "e 

Breaking length.—Stresses of yarns, Strands, and rope during 
tensile-strength tests are not distributed uniformly, but are more 
or less localized because of the heterogeneous nature of fiber 
bodies and the various mechanical defects. As a rule, nearly 
all vegetable-fiber ropes of three and four strands, including 
those here studied, break in one strand, seldom in two, and very 


P4 
TABLE IV.—RHopes made of Philippine fibers arranged in order of mean 
tensile strength when wet, beginning with the strongest. The same 
results, arranged in a different order, are given in Table XLII. 


ROPES MADE OF BAST FIBERS. 


Mean wet tensile 
strength, 
No. Fiber, = 
Е Рег за. | Регва. 
ст. inch. 
. Kilos. Lbs. 
1| Gnetum sp........ 1,000| 14,500 
2 | Ficus palawanensis. 766 | 10,900 
8 | Ficus pachyphylla 544 1,160 
с 4 | Malachra fasciata 543 1,100 
6 | Sida acuta...... 502 1,190 
6 | Ficus benjamina ат 6,700 1 
7 | Bombycidendron vidalianum... 468 | 6,670 | 
8 | Pterocymbium tinctorium. 435 в, 180 | 
| 9 | Helicteres hirsuta... 396 | 5,620 
10 | Grewia eriocarpa 381! 5,450 
11 | Urena lobata... 366 5,200 
12 | Sterculia stipularis; 368] 5,200 
13 | Cordia cumingiana. 364 | 5,160 
14 | Corchorus olitoriųus. E $60; 65,100 
16 | Bombaz ecibu. 351] 4,960 
16 | Artocarpus commun: 340 | 4,520 
17 | Grewia multiflora. 332 | 4,730 
18 | Abroma fastuosa; unretted bast 319] 4,530 | 
19 | Sterculia crassiramea. 808| 4,380 | 
20 | Columbia blancoi... 306] 4,340 
21 | Goniothalamus атиуоп. 293 | 4,180 
22 | Thespesia lampas... 291 4,130 
23 | Sterculia oblongata. 291 4, 180 
24 | Kleinhovia hospita ....... 286 4,010 
25 | Commersonia bartramia 266| 8,180 
28 | Cordia туха... -- 2681 3,780 


27 | Trema orientalis 
28 | Pterospermum diversifolium.. 
29 ! Allaeanthus glaber. 
30 | Ficus forstenii. 
81 | Sterculia foetida. 
82 | Grewia bilamellata 
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TABLE IV.—Ropes made of Philippine fibers arranged in order of mean 
tensile strength when wet, etc—Continued. 


ROPES MADE О OF MISCELLANEOUS FIBERS. 


| A Mean wet tensile 

i strength, 

‘ Fiber. aie 

No. . Per sq. | Per sq. 

| є ст. inch, 

i Kilos, Lbs, 

| 1 | Musa textilis; grade “G” abacá; горе, 16 mm. ín circumferences - 1,180 | 16,700 
2 | Musa textilis; grade * &bacá; горе, 31 mm. in circumference 946 | 13,500 

! 9 | Миза textilis; grado “F”. nbacá; rope, 15 mm. in circumference 923 | 13,100 
4 | Миза textilis; grade “G" abacá; горе, 26 mm. in circumference * 759 | 10,800 

| 5| Agave cantala; maguey; grade, Cebu No. 2* 651 9,220 

| 6 | Атотитьр--..-.--.-------------+-—------- 325| 4,600 

| 7 | СогурАа elata; buntal; vascular fibers in petiole 267 3,650 
8 | Dendrocalamus merrillianusb -..-.....-------.- 179' 2,640 
9 | Cocos nucifera; rope, 24 mm, in circumferences 148 2,100 
10 | Cocos nucifera; горе, 44 mm. in circumferenced 146| 2,070 

| 11 | Cocos nucifera; rope, 50 mm. in circumferences 136; 1,910 
12, Anamirta cocculus t 

| Average ---.--. 


* Machine-made rope; all other ropes are handmade, 

v This rope has two strands only; all other ropes have three strands, 

¢ Immersed in stagnant tap water twenty-one days before testing; all other ropes were 
steeped in tap water only twenty-four hours before being tested. Rope made of fiber that 
had been machine cleaned at the Bureau of Science from Laguna husks, 

а Rope made of fiber that had been machine cleaned ні the Bureau of Science from Laguna 
husks, 

* Rope made at Caoayan, Ilocos Sur, from salt-water retted coir. 

t Three-strand rope made of the entire stem of the vine, 
rarely in three; this shows that the various strands are not 
equally taut in manufacture, and that the intensity of stress is 
greater in some fibers than in others. 

As a substitute for stresses calculated on the basis of sectional 
areas of cordage and similar material (paper, leather, etc.), 
the computation of whose solid sectional area presents diffi- 
culties, Reuleaux'? in 1861, and Rankine! in 1866, intro- 
duced the concept of breaking length. The breaking length of 
a rope is that length which when suspended at one end will 
cause the specimen to break of its own weight. It is com- 
puted by dividing the breaking load or tensile strength in 
pounds or kilograms by the weight in pounds per foot or in 


kilograms per meter, respectively, as follows: 


Breaking load Breaking length. 
Weight per unit length rigo qu 


? Heermann, Paul, Mechanisch- und Physikalisch-technische Textile- 
Untersuchung. Julius Springer, Berlin (1912) 160—161. 
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Ropes made of the strongest and lightest fiber give the highest 
breaking length. However, a rope having a comparatively low 
breaking load (represented by the numerator of the equation) 
but having a relatively small weight per unit length (given by 
the denominator of the equation) would also give a high breaking 
length. Rope possessed of a very high breaking load and a 
relatively high mass per unit length might still give a high 
breaking length. 


TABLE V.—Breaking lengths of Philippine handmade bast-fiber ropes and 
miscellaneous hand- and machine-laid fiber ropes. The same results, 
arranged in a different order, are given in Table XLII. 


X r ROPES MADE OF BAST FIBERS. 
No. Fiber. Mean breaking 
Meters. | Feet. 
1j Gnetum sp. E 8,450 | 27,700 
2 | Abroma fastuosa; retted bas: 7,740 | 25,400 
3 | Malachra faaciata . 7,680 24,800 
4 | Bombycidendron vidalianun 6,950 | 22,800 
| 5 | Ficus palawanensis 6,230 | 20,400 
| 6| Urena lobata. 6,180 | 20,300 
7 | Abroma fastuosa; crude strips 5,770 | 18,900 
8 | Sida acuta. 5,770 ; 18,900 
9 | Corchorus olitorius 5,420 | 17,800 
Н 10 | Grewia eriocarpa.. s 5,050 | 16,600 
| 11] Stereulia crassiramea 5,050 | 16,600 
12 | Ficus benjamina... 5,030 | 16,500 
13 | Ficus pachyphylla 4,930 | 16,200 
М | Bombaz сећа. 4.620 | 15, 150 
15 | Artocarpus communis; 4,560 | 14,900 
16 | Pterocymbium tinctorium 4,560 | 14,900 
| 17) Stereulia oblongata 4,490 | 14, 700 
| 18 | Artocarpus communis, 4,450 | 14,600 
| 19! Cordia cumingiana. 4,450 | 14,600 
! 20 | Cordia тута. 4,125 | 18,500 
21 | Commersonia bartramia 4,070 | 13.300 
22 | Helicteres hirsuta. 3,950 | 12, 950 
23 | Kleinhovia hospita... 3,870 | 12,700 ! 
24 | Grewia bilamellata _ 3,810 | 12,500 
25 | Goniothalamus amuyon 3, 680 } 12,050 
26 | Grewia multiflora 3,660 | 12,000 
21 | Columbia blanco 3,510 | 11,500 
28 | Thespesia lampas. 3,180 | 10,400 
29 | Sterculia stipularis. 2,980 9, 780 
30 | Pterospermum diversifolium. 2,620 8,620 


31 | Aliaeanthus glaber . 2,440| 8,080 


| 82 | Sterculia foetida. 1,904 | 6,450 
| 93 | Ficus forstenii... -| 160 | 5,260 
| 84 | Trema ою{өпфайН...............-....--5-——-+-----—<-----=--5++-+<- 1,420] 4,660 


166157——2 
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TABLE V.—Breaking lengths of Philippine handmade bast-fiber ropes and 
miscellaneous, etc.— Continued. 


ROPES MADE OF MISCELLANEOUS FIBERS. 


1 
i Mean breaking | 
No. Fiber. , length. в | 


Meters. | Feet. | 


Musa teztilis; grade "Е" abacá; rope, 31 mm. in сїгсштїїегепсе а. 12,900 | 40,400 | 
Musa textilis; grade “F” abacá; rope, 15 mm, in circumferences. 11,900 | 39,000 
Миза textilis; grade “G” abacá; горе, 16 mm. in circumference *. 10,200 | 33,300 


Agave cantala; maguey; grade, Cebu No. 2* ............-------. 2 9,350 | 30,700 
Musa textilis; grade “С” abacá; rope, 26 mm, in circumferences, 8,390 | 27,500 
Amomum sp... 5,530 | 18,150 
Dendrocalamus merriilianus b .. 3,800 | 12, 450 
Corypha elata; buntal ......... 3,700 | 12,100 
Cocoa nucifera; rope, 24 mm. in circumference 8,550 | 11,660 


3,200 | 10,500 
d This rope has two strands only; all other ropes have three strands. 


2,130 8, 950 
2,620 8,610 
* Rope made of the entire stem of the vine, 


4 Rope-made of coir that had been machine cleaned at the Bureau of Science from Laguna 
husks, 
е Rope made at Caoayan, Ilocos Sur, from salt-water retted coir, 


Anamirta cocculus € ..... 
Cocos nucifera; rope, 44 mm. in circumference 4 
Cocoa nucifera; rope, 50 mm. in circumference е. 
ete 

* Machine-made rope; all other ropes are handmade. 


ВЕ Зооземпеоон 


In Table V ropes made of Philippine fibers are arranged in 
two groups. 

The first group is devoted to handmade bast-fiber ropes and 
the second to hand- and machine-made ropes of miscellaneous 
fibers. The order of succession is not always the same, as will 

` be seen by a comparison of the relative positions given to the 

` various fibers in Tables IV and V; in the latter they are listed 
in the order of their breaking length, while in the former they 
are tabulated in the order of their dry tensile strength per unit 
area. The tensile strength per unit area does not take into 
consideration the actual weight of the fiber, and the two series 
must necessarily vary whenever there is а variation in the spe- 
cific gravity of the materials. Rope made of the fiber of Helic- 
teres hirsuta ranks ninth in tensile strength, but twenty-second 
when classified as to its breaking length. This irregularity is 
readily comprehended by reference to Table XLII, which shows 
that the rope made of this fiber is one of the heaviest tested. 

Moisture.—Three pieces, each about 20 centimeters long, were 
cut from three different places in each coil of rope, and the 
samples were dried to constant weight at a temperature of 
103° C. in a Freas electric oven. The dry weight was taken as 
the basis on which to compute the percentage of moisture. The 
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figures given in Table VI show the mean of three closely agreeing 
determinations for each of the fibers tested, - 
TABLE VI.—Percentage loss of moisture in ropes when dried at 103° C. to 


constant weight, 
ROPES MADE OF BAST FIBERS. 


Moisture. 
Fiber, Per cent. 
Abroma fastuosa; unretted fiber 15.0 
Abroma fastuosa; retted fiber 16.6 
Commersonia bartramia, 15.8 
Helicteres hirsuta 14.6 
Kleinhovia hospita ` 16.8 
Pterocymbium tinctorium 13.5 
Pterospermum diversifolium | 10.7 
Sterculia crassiramea 13.2 
Sterculia foetida. 9.7 
Sterculia oblongata d 15.0. 
Sterculia stipularis 9.0 
Bombycidendron vidalianum 9.4 
Malachra fasciata 9.3 
Sida acuta к ‚ 95 
Thespesia lampas 8.9 
Urena lobata var. scabruscula 10.8 
Columbia blancoi 18.6 
Corchorus olitorius . 10.3 
Grewia eriocarpa 9.1 
Grewia multiflora 15.1 
Grewia bilamellata E 9.8 
Allaeanthus glaber 16.1 
Artocarpus communis; young bast 10.2 
Artocarpus communis; old bast 17.3 
Ficus benjamina 9.2 
Ficus forstenü 10.7 
Ficus pachyphylla h Ш 10.0 
Ficus palawanensis 10.0 
Cordia, cumingiana 14.5 
Cordia туха ^" , 9.3 
Gnetum вр. d 12.9 
Bombax ceiba 18.8 
Ы Trema orientalis 9.8 
Goniothalamus amuyon 9.5 


ROPES MADE OF MISCELLANEOUS FIBERS. 
Agave cantala; maguey from Santo Domingo, Ilocos Sur 18.9 


Agave cantala; maguey from Sulvec, Ilocos Sur 23.5 
Cocos nucifera; retted fiber from Caoayan, Ilocos Sur . 11.7 
Corypha elata; leaf 14.7 
Corypha elata; vascular fibers from petioles; buntal 10.6 
Атотит вр. 9.8 
Anamirta cocculus * 11.13 


Dendrocalamus merrillianus " 13.6 


* Entire stem of vine twisted into three-strand rope. > Two-etrand горе, 


" 
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" Color.—In determining the color of the bast fibers discussed 
in this paper the color nomenclature of Ridgway '* was used. 

Length of bast strips.—In order to ascertain the average 
length of the bast strips, or ribbons, constituting the ropes 
tested, a 6-meter section was untwisted and measured. In Table 
VII are given the maximum, minimum, and mean lengths of 
the strips of bast from twenty-one species. 


TaBe ViL—Length of crude bast strips composing some of the ropes tested. 


Length, Mean of 
2} five 
Fiber. strips 
B Maxi- Mini- meas- 
mum, | mum. ured, 
тт. тт. mm, 
Abroma fastuosa; unretted bast.. 3 912 356 675 
| Pterocymbium tinctorium.....-- | $18 305| 1,889 
| Sterculia crassiramea. i 3,010 277 1,890 
! Sterculia oblongata. 8 3,066 184 2,111 
| Sterculia foetida... s 1,026 235 161 
į Sterculia stipularis; forma .. 2 1,248 206 980 
| Bombyeidendron vidalianwum. 3 990 300 657 
| Thespesia lampas... M 1,555 542 1,203 
| Urena lobata... -| 1,950 176} 118 
i Corchorus olitorius.. - 1,668 198 1, 186 
| Grewia е Човатра...--- а 1, 592 290 1,004 
| Grewia bilamellata | 1383 346| 1,000 
i Grewia multiflora.. Е 2,416 1,452 2,104 
| Artocarpus communis.. | 927 160 610 
| Ficus benjamina . 4,388) 1,058) 1,227 
| Ficus forstenii. 1,095 346 138 
| Ficus pachyphyll 1,884 239 838 
Ficus palawanensis. 1,240 825 821 
Gnetum вр..:.. 851 239 503 
Bomboz ceiba.. 1,595 303 967 
Goniotkalamus amuyon. 1.063 295 794 


The strongest rope, Gnetwm sp., is made of bast strips having 
the shortest length, which shows that even. with these lengths 
the resistance to slipping is greater than the actual strength 
of the fiber in the other cases.” 


LOCAL PHILIPPINE NAMES 


Most of the local Philippine names of the species yielding 
bast fiber recorded in this paper were obtained from the de- 
scriptive labels accompanying botanical specimens in the Bureau 


* Ridgway, R., Color Standards and Color Nomenclature. Published 
by the author in Washington, D. C. (1912). 
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of Science herbarium, and from Schneider.* Others were ob- 
tained while studying the bast-rope industry in the Ilocos 
Provinces. . 

Local Philippine names are given on account of their help- 
fulness in identifying plant species, but they must always be 
used with caution, because they are at times applied with ex- 
treme looseness. Several related species may all be known 
by'one name; on the other hand, one species may be 
known by several different names in the same place and in 
the same dialect. For example, Kleinhovia hospita is called 
marakapas by the Hocanos of Ilocos Sur, but the same term 
is also applied to a closely related species, Pterocymbium tinc- 
torium, and to Thespesia lampas, which belongs to an entirely 
different family. In the same way annabo is applied to two 
species that belong to altogether different families; namely, 
Malachra fasciata and Abroma fastuosa. Maratarong is used 
to denominate both Thespesia! lampas and Cordia cumingiana. 


STERCULIACEAE 


ABROMA FASTUOSA Jack. (Abroma augusta L.). Anabo. 

Common names: Abroma, devil's cotton. (English) ; abrome (French); 
Kakaomalve, Abrome (German). А 

Local names: Ambong (Tagalog); am-nabó, anabó or annabd (Abra, 
‚ Apayao, Bataan, Benguet, Ilocos Norte, Ilocos Sur, Laguna, Manila, 
Negros, Rizal, Tayabas, Union); anabong, labon, nabó, saycpo (Visayan, 
Cotabato, Negros, Rizal) ; anabt, pakalkal (Pampanga); anafu (Nueva Viz- 
сауа); bago (Sorsogon); bodobedo (Ilocos Norte); nabu (Bohol, Cagayan, 
Negros); negegan (Batanes); sayapu (Moro in Cotabato). 


А shrub; the vegetative parts covered with stiff, somewhat. 
irritating hairs; leaves heart-shaped, 10 to 30 centimeters long; 
flowers yellow, about 5 centimeters in diameter; capsules thin- 
walled, truncate, five-angled, five-winged, five-valved; widely 
distributed in the settled areas of the Philippines at low and 
medium altitudes; sometimes cultivated. 

Various statements have appeared from time to time with 
regard to Abroma fastuosa—that it is more eaisly cultivated than 
jute, that it yields at least three crops of fiber yearly, etc. Al- 
though it is mentioned by Watt/* Abroma fastuosa bast can 


? Schneider, E. E., Commercial Woods of the Philippines: Their Pre- 
paration and Uses, Bull. P. I. Bur. Forestry 14 (1916). Mr. Schneider, 
wood expert, has revised the local names used in this paper, in accordance 
with the spellings adopted by the Philippine Bureau of Forestry. 

* Watt, G., The Commercial Products of India. John Murray, London 


(1908) 1. 
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hardly Бе. considered to have attained commercial significance. 
Even in India, where the plant is very abundant and where, 
since its discovery by Roxburgh in 1801, the greatest efforts 
have been exerted to make it of commercial importance, the 
results have not been successful. 

Cultivation experiments " with two lots of seed, performed 
at the Forestry School and on the farm of the College of Agri- 
culture at Los Baños, Philippine Islands, were unsuccessful. „Те 
first lot gave a germination percentage of only 4, and the second, 
20.5. At the end of a year the plants were 2.1 meters high 
and averaged 4.4 centimeters in diameter at the base. These 
plants were blown over during a storm eight days prior to their 
having attained an age of one year, but were subsequently 
righted. No details are given regarding the later progress of 
the plants or the quality and yield of the fiber produced. Men- 
diola 18 suggests the suitability of Abroma fastuosa for reforest- 
ation, since it grows on cogon areas and can check the growth 
of grass within а year. Aside from these experiments Abroma 
fastuosa has never been cultivated in the Philippines. It grows 
wild in at least fifteen provinces, and the fiber used locally is 
procured from this very uncertain and limited source. On one of 
the Bureau of Science herbarium sheets on which a specimen of 
Abroma fastuosa is mounted it is stated that this bast fiber is 
used in Cotabato as a substitute for abacá and that it sells for 
from 6 to 8 pesos per picul. It is stated also that in Cebu the 
fiber is quoted at 6.50 pesos and that it sometimes is sold for 
10 pesos per picul, and that considerable quantities are brought 
to Cebu from Dipolog and Dapitan. 

Tests and discussion of results.—Two samples of Abroma 
fastuosa rope were tested, photographs of which are shown 
in Plate III, figs, 1 and 2. Although these are from accurately 
identified plant specimens their physical appearance is sufi- 
ciently different to lead one to doubt their identity. That shown 
in fig. 1 was taken from a coil of rope collected by me at Sap- 
paac, Abra Province, May, 1916. The fiber was prepared by 
retting for about ten days in fresh water with subsequent mani- 
pulation. It is sulphur yellow, soft and glossy, and makes a 
very pliable and attractive-looking rope. It has a high uniform 
tensile strength which compares favorably with machine-made 
abacá rope, and in breaking length it is only second to Gnetum sp. 


" Mendiola, Nemesio Blanco, A study of Philippine bast fibers, Philip. 
Agr. and Forester 6 (1917) 6-38. 
* Loc. cit. 
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Some of the strips of bast have been freed so thoroughly from 
the adherent cellular tissue that the individual filaments are 
easily discernible and present a silky appearance; in fact, Watt :° 
states that the fiber might be considered a substitute for silk. 
The rope was made of fiber that was already on hand at the 
time of my visit, and therefore represents the bast as it is cus- 
tomarily used there for cordage manufacture. Plate II, fig. 1, 
shows the process of laying this retted-rope sample, together 
with details of the triple-crank end of the primitive wooden 
apparatus employed for the purpose. The other specimen, shown 
in Plate III, fig. 2, is cream buff and was collected at Disdis, 
Benguet Subprovince, for this particular work, by Eugenio Fé- 
nix, formerly botanical assistant, Bureau of Science. In this 
place the Filipinos did not take the trouble to clean the bast 
by retting or other process; they simply used the crude ribbon- 
like strips, which average 5 millimeters wide, 0.51 millimeter 
thick, and 675 millimeters long, in manufacturing the rope. 
Each strand is about seven strips thick. The result is a bulky, 
coarse, and rough-looking rope of erratie tensile strength when 
either wet or dry., Although inferior in strength to the retted- 
fiber rope, due to Ше large percentage of inert material encum- 
bering its filaments, nevertheless it has more than average 
tenacity. 

: The retted bast-fiber rope has a uniformly high tensile 
strength, and breaks of dry specimens occurred at 147, 157, and 
166 kilograms, respectively, a maximum variation of only 6 per 
cent from the mean. All three of the test specimens failed out- 
side of eye-splices. On the other hand specimens of the uncleaned 
bast rope in a series of five tests gave a maximum tensile varia- 
tion of 21 per cent from the mean value. Two of the specimens 
ruptured in eye-splices. 

No tests were made of the wetted rope specimens fabricated 
of retted fiber. Wetting the rope made from crude strips of 
Abroma fastuosa bast lowered its mean tensile strength nearly 
50 per cent, with a maximum variation in five specimens of 22 
per cent from the mean. One specimen ruptured in an eye-splice. 
It would appear that this fiber is unsuitable for use in the 
wetted condition. Its unsuitability in wet places is appreciated 
by the Filipinos, who largely restrict its use to the dry season. 
When dry it is much valued and is preferred for hanging 
clothes because it is nonstaining. 


"ан, G., Dictionary of the Economic Products of India. Government 
of India Printing Office, Calcutta 1 (1885) 7 and 8. 
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TABLE VIII.—Physical tests of rope made of Abroma fastuosa. 


- zx 


Mean diameter: 
Millimeters. 
Inches .. 

Mean perimeter, or girth 

Бе Millimeters.....2. EAEN I рден нана Se o cna e Rame TA 
Inches... o a Soe t aaa ea nai S КЕРИК ae durer 

True mean sectional area: 

Square millimeters. 
Square inches ... 

Ultimate tensile strength (dry): 
Mean in kilograms ..... 
Maximum in kilograms 
Minimum in kilograms . 
Mean in pounds ..... 
Maximum in pounds 
Minimum in pounds . 

Ultimate tensile strength (wet): i 

| Mean in kilograma нн. | 

| Maximum in kilograms . 

4 Minimum in kilograms 


Mean in pounds _ 
| Maximum in pounds 
i Minimum in pounds. 

| Mean ultimate tensile strength per unit area (dry: 
Kilograma per square centimeter 


Pounds per square inch 
Mean ultimate tensile atrength per unit area (wet): 
Kilograms per square centimeter 
Pounds per square іпсћ......... 
Mean elongation at instant of rupture: 
Dry. 


Mean weight per unit length: 
Grams per мене. 
Pounds per foot... 
Average breaking lengi 


predi loin fiber; 
н fairly ct D 
retted.a y etean.b, 
d 
11.5 6.1 
0.45 0.24 
| 
36 19 
1.42 0.15 
83.4 24.4 
0. 137 0.037 
Н 
482 157 
583 166 
` 888 17 
1,063 345 
1,285 j 366 
855 | 826 
282 | с) 
336 : o 
220 | 0 
621 [2] 
740 е) 
485 [2] 
545 643 i 
7.160 | 9,100 i 
| 1 
319 с) | 
4,530 19] | 
+ 
12 [2] 
13 (е) 
$3.7 20.2 | 
0. 0562 0.0186 | 
Н 
1,140 | 
23, 400 i 
143 | 


* Made at Disdis, Benguet Subprovince. ^ Made at Sappaae, Abra Province. " No test 


made. 


Comparative tests performed by Roxburgh = on the tensile 
strength of two "lines" made of Abroma fastuosa bast in the 
dry and wet condition, respectively, show an average gain of 12 
pounds for the wetted line made from the fiber procured from 


= Through Royle, Forbes, Fibrous Plants of India 
Clothing, and Paper. Smith, Elder and Co., Lon 
and Co. Bombay (1855) 268, 


Fitted for Cordage, 
don; Smith, Taylor 
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young shoots cut before the blossoms appeared, and no gain in 
strength for the wetted line made from the bast obtained from 
old ligneous plants that had ripened their seed. The test Spec- 
imens, which were apparently suspended at one end, had a 
length of 4 feet and were ruptured by the addition of weights; 
no mention is made of the rate of increment of load, the period 
of immersion, the kind of water used, the diameter or circum- 
ference of the test specimens, how the lines were made, or the 
percentage elongation. Consequently these tensile-strength data 
cannot be compared with those obtained in this investigation. 
Roxburgh's?' data as published by Royle are in Ше following 
form; I have omitted the results given for twenty-seven lines 
made from other species: 
Comparative strength of Fibres, both dry and wet, ascertained by weights 
suspended to four-feet lengths of the several lines. 


Average | Average Average 
NAMES OF THE PLANTS, weight | weight P: ht 
No. each line | each line ed 
"| And brief Remarks on the various Materials employed in broke | broke | Pme 
these Experiments. when | when | Ta 
dry. wet. rod | 
15 | Abroma augusta, young shoota cut before the blossoms ap- 
peared ................ NR ивици 100 и? 12 | 
16 | The same, from old ligneous plants, that had ripened their 
[o URN M D mE 121 121 0 


А summary of the tests made in the Bureau of Science is 
given in Table VIII. 


/EOMMERSONIA BARTRAMIA (Linn.) Merr. Kakaag. - 
Local names: Anitap (Itneg, Benguet); kakaag (Ilocano, Benguet). . 


A small tree with heart-shaped, softly pubescent leaves; ter- 
minal panicles of small white flowers, the capsules five-valved, 
globose, densely covered. with slender, hairy, soft processes; 
throughout the Philippines at low altitudes. 

The color of the crude Commersonia bartramia bast strips 
constituting the sample of cordage examined varies from a light 
ochraceous salmon to a warm buff. Each strand averages five 
bast strips in thickness, the strips varying in width from 4 
to 10 millimeters and in thickness from 0.28 to 0.74 millimeter. 

The results of the tensile-strength tests of five dry specimens 
show medium tenacity although in poor agreement, with a maxi- 
mum variation of 20 per cent from the mean. Four of the test 
pieces ruptured in eye-splices. 


* Loe. cit. 
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Tensile-strength tests of five specimens that had been im- 
mersed in tap water for twenty-four hours showed а reduetiori 
of 32 per cent'in strength, with a maximum variation from the 
mean of 26 per cent. Only one specimen broke in an eye-splice. 
Due to the marked impairment in strength occasioned by wetting, 
it would seem that cordage made of wetted Commersonia bar- 
tramia bast is unsuited for use. Nevertheless the residents of 
Benguet, where the rope was procured, state that during rainy 
weather it is more durable than the other commonly used basts, 
and that it is considered primarily a wet-weather rope. 

A summary of the.tests made in the Bureau of Science is 
given in Table IX, f 


TABLE IX.—Physical tests of rope made from the bast of Commersonia 
Батітатла. 
IRope made at Disdis, Benguet Subprovince.] 


Mean diameter: 


Millimeters 12.1 
Inches 0.48 
Mean perimeter, or girth: | 
Millimeters .38 
Inches . 1.50 
: True mean sectional area: 
Square millimeters e 97.5 
Square inches 0.151 
Ultimate tensile strength (dry): 
Mean in kilograms 382 
Maximum in kilograms - 458 
Minimum in kilograms 306 
Mean in ‘pounds 843 
Maximum in pounds 1,010 
Minimum in pounds 675 
Ultimate tensile strength (wet): 
Mean in kilograms 259 
Maximum in kilograms е 327 
Minimum in kilograms 220 
Mean in pounds 570 
Maximum in pounds ^ 720 
Minimum in pounds 485 
Mean ultimate tensile strength per unit area (dry): 
' Kilograms per square centimeter , 392 
| Pounds per square inch 5,580 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 266 
Pounds per square inch 3,180 
Mean elongation at instant of rupture: $ 
Dry (per cent) 14 


Wet (per cent) р 13 
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TABLE IX.—Physical tests of rope made from the bast of Commersonia 
bartramia—Continued. 


Mean weight per unit length: - 
Grams per meter А 93.9 
Pounds рег foot D р 0.0632 
Average breaking length: 
Meters i . 4,070 
Feet 13,300 
Moisture (per cent) 13.62 


HELICTERES HIRSUTA Lour. 

Local names: Balibago bulbusin (Pampanga); buntot-usd, lailaiginan 
(Rizal) ; danglin aso (Visayan) ; danglin kalabau (Abra, Pangasinan, Tar- 
lae) ; kakaab ог kakaag (Union, Pangasinan) ; kakaag (Abra, Pangasinan) ; 
kol-lokol-lot ti bao (Benguet); kubal (Pangasinan); luginlaginan (Manila 
and vicinity) ; malamansanita (Ilocos Norte, Tagalog); malatakon (Abra); 
pakin bakit (Ilocano); saginsaginan (Tagalog); sarungas á dadakkel (По- 
cos Sur); falakau (Negrito); talosan (Tayabas); tolosan (Ilocano); tong- 
tongking (Amburayan). 


A shrub with soft, hairy, oblong, acuminate leaves which are 
obliquely cordate at the base; cymes axillary; flowers pink or 


purplish, slender, nearly 2 centimeters long, capsule oblong, су- 


lindrie, 3 to 4 centimeters long, beaked, very shaggy; throughout 
the Philippines at low altitudes, locally very abundant. 

The fiber strips constituting this rope are light buff, harsh, 
and stiff. Some of the coarser ribbons have a decidedly woody 
appearance. The thicker ribbons are not so pliable as the thin- 
ner ones and are, moreover, marked with scars or perforations 
showing where twigs or branches grew from the stems. Each 
strand is from nine to eleven strips in thickness, the strips 
varying in width from 8 to 11 millimeters, and in thickness 
from 0.18 to 0.76 millimeter. It will be noticed that there is 
great variability in the dimensions of the strips. 

Both the tensile strength and the breaking length of this 
rope are low. Twenty-four hours’ immersion in water reduced 
the tensile strength only about 10 per cent. From field in- 
formation it appears that rope made from this bast is durable 
during the rainy season. The individual breaks in both the 
dry and the wet series gave good agreement; the maximum 
variation from the mean tensile strength of the five dry test 
pieces was 17 per cent, and the corresponding value for the wet 
series was 11 per cent. All of the dry specimens failed outside 
of eye-splices, and two of the wet test pieces ruptured in eye- 
splices. 

A summary of the tests made in the Bureau of Science is 
given in Table X. 


- 
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TABLE X.— Physical tests of rope made from the bast of Helicteres hirsuta. 


[Rope made at Disdis, Benguet Subprovince.] 


Mean diameter: 


Millimeters 11. 
Inches 0.44 
Mean perimeter, or girth: 
Millimeters 35 
Inehes 1.38 
True mean sectional area: 
Square millimeters * 78.6 
Square inches 0.122 
Uitimate tensile strength (dry): 
Mean in kilograms : 345 
Maximum in kilograms 404 
Minimum in kilograms 306 
Mean in pounds 761 
Maximum in pounds ^ 890 
Minimum in pounds 675 
Ultimate tensile strength (wet): 
Mean in kilograms 311 
Maximum in kilograms 331 
Minimum in kilograms „27 
Mean in pounds 685 
Maximum in pounds 730 
Minimum in pounds 610 
Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter и 438 
Pounds per square inch 6,230 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 896 
Pounds per square inch 5,620 
Mean elongation at instant of rupture: 
Dry (per cent) 18 
i Wet (per cent) 18 
Mean weight per unit length: 
Grams per meter 87.4 
Pounds per foot 0.0587 
Average breaking length: 
Meters 3,950 
Feet 12,950 
Moisture (per cent) 12.71 


KLEINHOVIA HOSPITA Linn. Tanag. 


Local names: Bafe fija bunsung (Nueva Vizcaya) ; bantana (Guimaras) ; 
biknong (Union, Zambales); biluan, lapnis, malobago (Negros); biluan 
(Occidental Negros); binong (Nueva Ecija, Pangasinan); binunga (Ba- 
taan); bitanag (Agusan, Surigao); bitnong (Ilocano); bitondg (Visayan) ; 
bitonog (Lanao) ; butnong, taloktok (Ilocos Norte) ; hamitanago (Visayan) ; 
hunung (Cagayan); magindanau, tamanag (Cotabato); malibago (Pala- 
wan); marakapas (Ilocos Sur); pampar, panampat (Pampanga); tandg 
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or tan-ag (Bicol, Visayan, Ilocano, and Tagalog); tanak (Tayabas); ипа- 
pong (Balabac); unopong (Moro). 


А small or medium-sized tree with large, cordate, broadly 
ovate leaves, and ample terminal panicles of small pink flowers; 
capsules inflated, thin-walled, about 2 centimeters long, obovoid ; 
throughout the Philippines at low altitudes; usually abundant. 

According to Mendiola 2? Kleinhovia hospita can be made to 
produce at least two crops a year of shoots about 1 meter long. 
It is grown from seed, and all attempts to propagate it from 
cuttings have failed. The tree is found in Malacca, Singapore, 
Ceylon, Java, and tropical East Africa. It is grown as an 
avenue tree in India, especially in Calcutta. 

In appearance and general structure the bast Strips of Klein- 
hovia hospita are much like those of Sterculia crassiramea; the 
sample of rope made from the former also has the frayed and 
irregular characteristics of rope made from the latter. The 
strands average nine strips of bast in thickness, and the strips 
average 5 millimeters in width and vary from 0.43 millimeter 
to 1.75 millimeters in thickness. 

The sample of rope when dry is low in tensile strength and 
in breaking length. Unlike some related species, the wetted 
fiber shows relatively little decrease in tensile strength; immer- в 
sion in water for twenty-four hours reduced the mean tensile 
strength only 7 per cent. However, the maximum result in 
the two series was in that of a wet specimen. The Filipinos 
state that cordage made of this fiber is durable during rainy 
weather. М 

All ruptures of the dry specimens occurred outside, whereas 
two out of the five wet test pieces broke inside of eye-splices. 
The minimum as well as the maximum values in the wet series 
were obtained from test specimens that failed outside of eye- 
splices. The maximum variations from the mean tensile 
strength in the dry and the wet series were 17 and 30 per cent, 
respectively. 

Like most of the ropes tested, this one is principally used for 
tethering carabaos and horses and for making halters. The 
individual ribbons of Kleinhovia hospita bast, after being torn 
into fine strips, are used as binder twine for tying rice stalks. 

A summary of the tests made in the Bureau of Science is 
given in Table XI. 


2 Philip. Agr. and Forester 6 (1917). 
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TABLE XL— Physical tests of rope made from the bast of Kleinhovia hospita. 


PTEROSPERMUM DIVERSIFOLIUM Bl. 


[Rope made at Disdis, Benguet Subprovince.] 


Mean diameter: 
Millimeters 
Inches 

Mean perimeter, or girth: 
Millimeters 
Inches 

True mean sectional area: 
Square millimeters 
Square inches 

Ultimate tensile strength (dry): 
Mean in kilograms 
Maximum in kilograms 
Minimum in kilograms 
Mean in pounds 
Maximum in pounds 
Minimum in pounds 

Ultimate tensile strength (wet) : 
Mean in kilograms 
Maximum in kilograms 
Minimum in kilograms 
Mean in pounds 
Maximum in pounds 
Minimum in pounds 


12.4 
0.49 


39 
1.54 


116.6 
' 0.181 


360 
403 
299 
793 
"890 
660 


834 
435 
272 
787 
960 | 
600 


Mean ultimate tensile strength per unit area (dry): 


Kilograms per square centimeter 
Pounds per square inch 


309 
4,370 


Mean ultimate tensile strength per unit area (wet): 


Kilograms per square centimeter 
. Pounds per square inch 


Meam elongation at instant of rupture: 


Dry (per cent) 
Wet (per cent) 

Mean weight per unit length: 
Grams per meter 
Pounds per foot 

Average breaking length: 
Meters - 
Feet 

Moisture (per cent) 


Bayok. 


286 
4,070 


18 
18 


92.9 
0.0625 


3,870 
12,700 
14.49 


Local names: Baloi and bároi (Abra, Ilocos Sur, Pangasinan, Tarlac); 


baroi (Abra, Benguet, Ilocano, Itneg); bayog- 
bayók, or bayok (Bataan, Batangas, 
tabato, Laguna, Masbate, Mindoro, 
panga, Rizal, Tayabas, Ticao, Zambales, 
(Tayabas); dibuál (Basilan) ; 


bayóg (Zamboanga) ; bayóg, 
Camarines, Catanduanes, Cavite, Co- 
Negros, Nueva Ecija, Palawan, Pam- 
and Zamboanga); biyug, bayong 
talingaan (Ilocos Norte). 
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A small tree with large, oblong, irregular, pubescent leaves; 
in young plants the leaves usually palmately. lobed; flower large, 
solitary; capsules large, up to 15 centimeters long, sharply five- 
angled; seeds winged; in second-growth forests throughout the 
Philippines, Р ; 

“Pterospermum diversifolium bast is pinkish cinnamon; the 
fiber strips average 3 millimeters wide and 0.54 millimeter 
thick. Rope made froni it is very low in tensile strength and 
in breaking length, and because of its brittleness is not com- 
monly used by Filipinos for rope making. Wetting does not 
affect its tensile strength. All of the dry, and one of the wet, 
test specimens failed in eye-splices, The values for the ten- ` 
sile strength given by the wet specimens show better agree- 
ment than those yielded by the dry ones, the maximum variations 
from the means in the dry and the wet series being 14 and 8 per 
cent, respectively. . 

А summary of the tests made in the Bureau of Science is 
given in Table XII. 


TABLE XIL— Physical tests of rope made from the bast of Pterospermum 
diversifolium. 
[Rope made at Langiden, Abra Province, } 


Mean diameter: 


Millimeters i 6.7 
Inches 0.26 
Mean perimeter, or girth: 
Millimeters 21 
Inches 0.83 
True mean sectional area: 3 
Square millimeters 28.8 
Square inches 0.044 
Ultimate tensile strength (dry): 
Mean in kilograms . . 75.7 
Maximum in kilograms 81.6 
Minimum in kilograms 65.3 
Mean in pounds : 167 
Maximum in pounds 180 
: Minimum in pounds . 144 
Ultimate tensile strength (wet): 
Mean in kilograms 75.8 
Maximum in kilograms 81.2 
Minimum in kilograms 70.3 
Mean in pounds ^ : 166 
Maximum in pounds 179 


Minimum in pounds 155 
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TABLE XIL— Physical tests of rope made from the bast of Pterospermum 
diversifolium—Continued. 


Mean ultimate tensile strength per unit area (dry): 


Kilograms per square centimeter 263 

Pounds per square inch 3,740 
Mean ultimate tensile strength per unit area (wet): 

Kilograms per square centimeter 261 

Pounds per square inch ` 3,690 
Mean elongation at instant of rupture: * 

Dry (per cent) 11 

Wet (per cent) 15 
Mean weight per unit length: 

Grams per meter 28.9 

Pounds per foot 0.0194 
Average breaking length: 

Meters 2,620 

Feet 8,620 
Moisture (per cent) А 9.68 


PTEROCYMBIUM TINCTORIUM (Blanco) Merr. Talúto. 


Local names: Abigon, taóto, taútu (Bataan, Leyte); abigón (Bataan); 
balulau (Agusan); bafjat (Zambales); Баран, takung (Surigao); duidui 
or duyduy (Tayabas); huligano (Nueva Ecija); libták (Cagayan Prov- 
ince); malasapsép (Pampanga); marakapas (Ilocano); tagung-tüíjan 
(Cebu); takong (Surigao); talóto or talúto (Bataan, Camarines, Cotabato, 
Laguna, Mindoro, Negros, Nueva Ecija, Palawan, Tayabas). 


A deciduous tree with broadly ovate, often lobed leaves: 
flowers appearing with or before the new leaves; fruit with 
a long boat-shaped appendage; throughout the Philippines at 
low and medium altitudes, 

Pterocymbium tinctorium bast is pale yellow-orange. Each 
strand of the rope averages nine ribbons thick, and these vary 
in thickness from 0.28 to 0.89 millimeter and have a mean length 
of 1,889 millimeters. Dry rope made of this bast is low in 
tensile strength and breaking length. Immersion in water for 
twenty-four hours increased the tenacity of the fiber about 7 
per cent. Wetting also caused the test specimens to break more 
uniformly. The maximum variation from the mean in the wet 
series of five tests was 18 per cent, whereas the corresponding 
value for the five dry specimens was 26 per cent. None of the 
test pieces saturated with water failed in eye-splices, but three 
out of the five dry specimens ruptured therein. One of the 
three specimens that ruptured in an eye-splice gave the maxi- 
mum result. 

A summary of the tests made in the Bureau of Science is 
given in Table XIII. | | 
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TABLE XIIL.—Physical tests of rope made from the bust of Pterocymbium 


tincloriun, 


{Rope made at Disdis, Benguet Subprovince.] 


Mean diameter: 
Millimeters 


Inches 

Mean perimeter, or girth: 
Millimeters = 
Inches 


True mean sectional area: 
Square millimeters 
Square inches 

Ultimate tensile strength (dry): 
Mean in kilograms 
Maximum in kilograms 
Minimum in kilograms | 
Mean in pounds 
Maximum in pounds 
Minimum in pounds 

Ultimate tensile strength (wet): 
Mean in kilograms 
Maximum in kilograms 
Minimum in kilograms 
Mean in pounds 
Maximum in pounds 
Minimum in pounds 


18.4 
. 0.58 


42 
1.66 


114.0 
0.177 


435 
531 
322 
959 
1,170 
710 


496 
587 
424 
1,093 
1,295 
935 


Mean ultimate tensile strength per unit area (dry): 


Kilograms per square centimeter 
Pounds per square inch 


381 
5,420 


Mean ultimate tensile strength per unit area (wet): 


Kilograms per square centimeter 
Pounds per square inch 


Mean elongation at instant of rupture: 


Dry (per cent) 
Wet (per cent) 

Mean weight per unit length: 
Grams per meter 
Pounds per foot 

Average breaking length: 
Meters 
Feet 

Moisture (per cent) 


STERCULIA CRASSIRAMEA Merr. Tapinag. 


435 
6,180 


10 
12 


14,900 
11.87 


J 


Local names: Adupong (Benguet); balinad (Palawan, Ticao); banikad 
(Mindoro); banilad (Guimaras, Mindoro, Rizal); bannakalau or baniaka- 
law (Abra, Benguet, Ilocos Norte, Ilocos Sur); kalukalumpdéitgan (Rizal); 
malakapai, malapapaya, tapinag (Bataan); palak-palak (Bulacan). 


A large deciduous tree with broadly ovate, cordate, entire, 
densely pubescent leaves; ample panicles of small flowers; and 
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inflated capsules containing few seeds; ultimate branchlets much 
thickened; widely distributed in the forested areas of Luzon. 

Sterculia crassiramea bast makes a rope which when dry has 
a medium tensile strength and breaking length. Wetting de- 
creases the tensile strength about 23 per cent. The dry spec- 
imens gave, uniform breaks with a maximum variation from 
the mean of 8 per cent. Only one test piece in the series of 
five dry specimens failed in an eye-splice, and the value given 
by this specimen is not the minimum. Whereas the tensile- 
strength results obtained from the dry test pieces show a maxi- 
mum variation from the mean of only 7 per cent, the wet ones 
show а maximum variation of 16 per cent from the average. 
Three out of the five specimens failed in eye-splices. 

The strands of the rope tested average six strips of bast . 
thick. "These strips vary from 5 to 15 millimeters in width and 
from 0.31 to 1.04 millimeters in thickness, and their mean length 
is 1,890 millimeters. The residents of Disdis state that this 
fiber is readily attacked by an insect called “bucbuc,” which 
quickly destroys the rope by honeycombing it. Experience has 
Shown that all bast-fiber ropes are extraordinarily susceptible 
to attack by insects and molds. Molds grow luxuriantly on 
these fibers if they are allowed to remain exposed, particularly 
during rainy and damp weather. The molds. discolor the bast 
and in some cases permanently stain it by the secretion of pig- 
ments. It was necessary to preserve the museum specimens of 
bast rope in a large covered glass jar containing a wad of cotton 
saturated with formalin, in order to inhibit the growth of fungi 
and to prevent the attack of insects. 

A summary of the tests made in the Bureau of Science is 
given in Table XIV, 


TABLE XIV.— Physical tests of rope made from the bast'of Sterculia 
crassiramea. 
[Rope made nt Disdis, Benguet Subprovince.] 


Mean diameter: : 
Millimeters ` 12.7 


Inches 0.50 
Mean perimeter, or girth: ў 

Millimeters 40 

Inches з 1.58 


True mean sectional area:. 
Square millimeters 121.3 
Square inches 0.188 
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TABLE XIV.— Physical tests of rope made from the bast of Sterculia 
crassiramea—Continued. 


Ultimate tensile strength (dry): 


Mean in kilograms 483 
Maximum in kilograms 503 З 
Minimum in kilograms 446 
Mean in pounds 1,064 
Maximum in pounds 1,110 
Minimum in pounds 985 
Ultimate tensile strength (wet): 
Mean in kilograms 373 
Maximum in kilograms 435 
Minimum in kilograms 315 
Mean in pounds 823 
Maximum in pounds 960 
Minimum in pounds 693 
Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter 398 
Pounds per square inch 5,660 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter . 308 
Pounds per square inch 4,280 
Mean elongation at instant of rupture: 
Dry (per cent) 13 
Wet (рет cent) 14 
Mean weight per unit length: 
Grams per meter 95.5 
Pounds per foot 0.0642 
Average breaking length: 
Meters 5,050 
Feet 16,600 
Moisture (per cent) 11.65 


STERCUL!A FOETIDA Linn. Kalumpáng. 

Local names: Байа (Ilocano, Itneg) ; bóbog, bo-bog, bubog, bobo (Ba- 
labae, Iloilo, Nezros, Palawan, Panay); бойтоу (Cagayan); bubur, bobor 
(Ilocos биг); kalumpáng (Apo Island, Bataan, Camarines, Cotabato, Iloilo, 
Laguna, Manila, Mindoro, Nueva Есца, Palawan, Pampanga, Polilto, Rizal, 
Tayabas). . 

A large tree with palmately five-foliate leaves, the leaflets 
oblong-lanceolate, acuminate, entire, glabrous; flowers very 
fetid; capsules very large, bright red when mature, obovoid, 
splitting down one side, the oblong edible seeds persistent for 
some time after maturity; common and widely distributed in 
the Philippines. 

With the exception of two other basts, Sterculia foctida is 
the weakest fiber tested. Immersion in water for twenty-four 
hours does not affect its tensile strength. The extremely low 
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tenacity of this bast, together with its comparative scarcity, 
limit its usefulness as a cordage fiber.. 

Sterculia foetida bast is light salmon-orange. The strands of 
the rope tested are eight strips thick, and the latter average 4 
millimeters wide, 0.80 millimeter thick, and 767 millimeters 
long. None of the five dry specimens ruptured in eye-splices; 
and the tensile-strength values are in close agreement, the maxi- 
mum variation from the mean being only 4 per cent. Of the 
four wet specimens broken one failed in an eye-splice, giving 
the minimum value. There was a wide variation in the tensile 
strength of the wetted pieces, the maximum from the mean 
value being 28 per cent. 

A summary of the tests made of this species in the Bureau 
of Science is given in Table XV. - 


TABLE XV.—Physical tests of rope made from the bast of Sterculia foetida. 
[Rope made at Langiden, Abra Province.] 


Mean diameter: ‘ 
Millimeters 7.0 
Inches 0.28 
Mean perimeter, or girth: i : 
Millimeters B 22 
Inches 0.87 
True mean sectional arca: B Р 
Square millimeters 28.4 
Square inches 0.044 
Uitimate tensile strength (dry): 
Mean in kilograms 56.1 
Maximum in kilograms 58.9 
Minimum in kilograms Е 54.9 
Mean in pounds 125 
Maximum in pounds 130 
Minimum in pounds 120 
Ultimate tensile strength (wet): 
Mean in kilograms 56.7 
Maximum in kilograms 72.5 
Minimum in kilograms 48.1 
Mean in pounds 125 
Maximum in pounds 160 
Minimum in pounds - 106 
Mean ultimate tensile strength per unit area (dry): 
Kilegrams per square centimeter 200 
Pounds per square inch 2,840 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 200 
Pounds per square inch i 2,840 
Mean elongation at instant of rupture: 
Dry (per cent) 6 
Wet (per cent) 10 
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TABLE XV.—Physical tests of rope made from the bast of Sterentics 


Soetida—Continued. 

Mean weight per unit length: 

Grams per meter 28,8 

Pounds per foot 0.0194 . 
Average breaking length: 

Meters 1,964 

Feet 6,450 
Moisture (per cent) 8.88 


STERCULIA OBLONGATA R. Br. Malaboho. 


Local names: Bakan (Mindoro); банава (Ilocos Norte); banilad (Min- 
doro, Rizal) ; Буе, таайа (Tayabas) ; hantok (Batanes) ; мр! (Ca- 
layan, Babuyanes); malabsho (Bataan); malekakao (Bataan, Laguna) ; 
malabanilad (Samar); sinaligan (Abra, Benguet); wós (Camarines). 


A small or medium-sized tree with oblong, glabrous, entire 
leaves; terminal panicles of small flowers; and oblong, bright 
red, inflated capsules; widely distributed in the Philippines at 
low altitudes. Я 

Most of the strips of Sterculia oblongata are salmon-butl, 
some are tawny, and others are salmon-orange. Each strand 
of the rope is from six to eight strips thick. Some strips are 
only 2 millimeters wide and 0.13 millimeter thick, and others 

- are 14 millimeters wide and 0.77 millimeter thick; all are marked 
longitudinally with narrow elongated depressions that give them 
a grained surface not unlike wood. Some of the depressions 
extend through the bast. 

Tests show that rope made of Sterculia oblongata bast when 
dry possesses only medium tensile strength and breaking length 
When wetted, the strength is markedly decreased; the mean 
tensile strength of specimens saturated with water showed 
an average reduction of 27 per cent. The tests indicate that 
rope made of this bast is not suited for use in water. However, 
the information obtained in the field is quite the contrary. The 
residents of Disdis, Benguet, state that rope made of Sterculia 
oblongata bast is preferably used during the rainy season. Two 
of the five dry, and three of the five wet, test specimens failed 
in cye-spliees, the maximum and minimum values in both serics 
of tests being obtained from spccimens that ruptured outside 
of eye-splices. The maximum variations from the mean tensile 
strength in the dry and the wet series were 9 and 17 per cent, 
respectively. И x 

A summary of the tests of this species made in the Dureau 
of Science is given in Table XVI. ! 
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Tase XVI.—Physicul tests of rope made from the bast of Sterculia 
oblongata. i 


[Rope made at Disdis, Benguet Subprovince.] 


Mean diameter: 


Millimeters 12.1 
Inches 0.48 
Mean perimeter, or girth: 
Millimeters 38 
Inches 1.50 
True mean sectional area: 
Square millimeters 96.0 
Square inches 0.149 
Ultimate tensile strength (dry): 
Mean in kilograms 382 
Maximum in kilograms Ы 418 
Minimum in kilograms ` 351. 
Mean in pounds 842 
Maximum in pounds 920 
Minimum in pounds 175 
Ultimate tensile strength (wet) : 
Mean in kilograms 279 
Maximum in kilograms 327 
Minimum in kilograms i - 241 
+ Mean in pounds 615 
Maximum in pounds 720 
Minimum in pounds d 530 
Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter 398 
Pounds per square inch 5,650 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 291 
Pounds per square inch 4,130 
Mean elongation at instant of rupture: 
Dry (per cent) 13 
Wet (per cent) 14 
Mean weight per unit length: 
Grams per meter 85.1 
Pounds per foot 0.0572 
Average breaking length: 
Meters. 4,490 
Feet 14,700 
Moisture (per cent) 1 18.05 


STERCULIA STIPULARIS К. Br. Bonotan. 


. Local names: Bisong (Nueva Vizcaya); bonoten, rapok (Ilocos Norte); 
buñýat (Cagayan); labnai (Abra, Itneg) ; malagasáha (Tayabas). 

A medium-sized tree with oblong-ovate, rusty-pubescent, en- 
tire, acuminate leaves; flowers numerous, calyx-lobes elongated; 
capsules red, inflated; widely distributed in the Philippines at 
low aititudes. 


. 
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The strips of Sterculia stipularis bast are lacelike and present 
а sievelike appearance. They are uniformly ochraceous buit. 
Some are 12 millimeters wide, though most of them vary between 
4 апа 5 millimeters. They are thin, fluctuate between 0.15 milli- 
meter and 0.48 millimeter in thickness, and have a mean length 
of 980 millimeters. The strands of the rope are eight strips 
thick. 

When dry, the rope is very low in tensile strength and'in 
breaking length. Wetting raises the tensile strength about 37 
per cent. Notwithstanding its low tenacity, the Filipinos fre- 
quently use this bast for making rope. They state that it is 
durable in the wet season. The rope finds special application 
for making hog traps. 

АП of the five wet specimens broke in eye-splices, whereas only 
two of the dry test pieces failed in this manner. The maximum 
variations from the mean tensile strength in the dry and the 
wet series were 29 and 22 per cent, respectively. 

А summary of the tests of this species made in the Bureau of 
Science is given in Table XVII. 


TABLE XVIL—Physical tests of rope made from the bast of .Sterculia 
stipularis. 


[Rope made at Dolores, Abra Province.] 


Mean diameter: 


Millimeters 7.0 
Inches . 0.28 
Mean perimeter, or girth: ` 
Millimeters ; ` 22 
Inches 0.87 
True mean sectional area: , 
Square millimeters 29.5 
Square inches 0.046 
Ultimate tensile strength (dry): 
Mean in kilograms 79.4 
Maximum in kilograms 102 
Minimum in kilograms * 59.4 
Mean in pounds 175 
Maximum in pounds 225 
"Minimum in pounds 131 
Ultimate tensile strength (wet): 
Mean in kilograms E + 108 
Maximum in kilograms 136 
Minimum in kilograms 84.8 
Mean in pounds 239 
Maximum in pounds 299 


Minimum in pounds 187 
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TABLE XVII—Physical tests of rope made from the bast of Sterculia 
stipularis—Continued. 


Mean ultimate tensile strength per unit area (dry): 


Kilograms per square centimeter 268 
Pounds per square inch 3,800 
Mean ultimate tensile strength per unit areà (wet): * 
Kilograms per square centimeter 366 

5 Pounds per square inch 5,200 
Mean elongation at instant of rupture: 
Dry (per cent) 7 
Wet (per cent) 10 
Mean weight per unit length: 
Grams per meter 26.6 
Pounds per foot 0.0179 
Average breaking length: 
Meters 2,980 
Feet | 9,780 . 
Moisture (per cent) 8.26 
MALVACEAE 


BOMBYCIDENDRON VIDALIANUM Merr. and Rolfe. Lanutan. 

Local names: Lanétan (Bulacan); lanútan (northern Luzon to Bulacan 
and Bataan); losóban (Abra); lussban, lusóban (Ilocano, Itneg) ; pasiar- 
disen (Cagayan, Ilocos Sur); takálau-blanco (Ilocos Norte). 

A medium-sized tree with oblong-lanceolate, acuminate leaves 
and large white flowers; capsules ovoid; widely distributed in 
Luzon at low- altitudes. 

The strands of the rope made of Bombycidendron vidalianum 
bast average sixteen strips thick, the latter varying in width 
from 2 to 8 millimeters, and in thickness from 0.13 to 0.31 milli- 
meter. The dry rope possesses a high tensile strength and 
breaking length. Immersion in fresh water reduces the mean . 
tensile strength by about 26 per cent. The Посапов consider this 
bast to be pliable, resistant, and durable, and fitted for service 
throughout the year. The tensile-strength tests showed an 
erratic tendency, the wet specimens showing poorer agreement 
than the dry ones. In the dry series of five tests the maximum 
variation from the mean tensile strength was 18 per cent, and 
that from the average value in the five wet specimens was 30 
per cent. Four of the five dry, and three of the five wet, spec- 
imens ruptured outside of eye-splices, the other test pieces break- 

` ing in splices. In both series of tests the minimum values were 
given by specimens breaking in the unspliced portion of the rope. 

A summary of the results of tests of Bombycidendron vida- 
lianum bast rope made at the Bureau of Science are given in 
Table XVIII. 
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TABLE XVIII.—Physical tests of rope made from the bast of Bombyciden- 
dron vidalianum. 


[Rope made at Langiden, Abra Provinee,] 


Mean diameter: 


Millimeters 7.0 
Inches > 0.28 
Mean perimeter, or girth: 
Millimeters ; 22 
Inches 0.87 
True mean sectional area: 
Square millimeters 31.6 
Square inches 0.049 
Ultimate tensile strength (dry): 
Mean in kilograms 199 
Maximum in kilograms 223 
Minimum in kilograms ` 175 
Mean in pounds 433 
Maximum in pounds 515 
Minimum in pounds 386 
Ultimate tensile strength (wet): 
Mean in kilograms 148 
Maximum in kilograms 176 
Minimum in kilograms 103 
Mean in pounds 327 
Maximum in pounds 389 
Minimum in pounds 226 
Mean ultimate tensile strength per unit area (dry): 
Kilograms рег square centimeter 630 
Pounds per square inch ү 8,940 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 468 
Pounds per square inch 6,670 
Mean elongation at instant of rupture: 
Dry (per cent) 12 
Wet (per cent) . 14 
Mean weight per unit length: 
Grams per meter 28.6 
Pounds per foot 0.0192 
Average breaking length: А bun 
Meters | 6,950 5 i | 
Feet - 22,800 t 
Moisture (per cent) | 8.56 : 


/MALACHRA FASCIATA Jack." Páang-balíwis. | 
\ " 
` Local names: Annabo (Union); bakembákes (Ilocano, Itneg) ; saaiabi- 
iíspapa (Bataan); pdang baliwis (Manila and vicinity, Tagalog, Panga- 

sinan). А 
А coarse, suffrutescent, weedy herb, introduced from tropical 
America, with coarsely hairy, palmately lobed leaves and axil- 
lary pink flowers; in and about towns as a weed in waste places 

at low altitudes; locally very abundant. 
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Unlike most of the bast tested in the form of rope, Malachra 
fasciata bast has more of a filamentous than a ribbon character 
due to the fact that the fiber is prepared by retting. The entire 
bush is cut and then steeped in fresh water for about ten days, 
at the end of which time the bast is easily stripped and washed 
free of the larger portion of nonfibrous material Plate III, 
fig. 18, illustrates the filamentous nature of this bast; bundles 
instead of strips would be the more correct designation of the 
fiber elements constituting the strands. These bundles of fila- 
ments vary from fine hairlike fibrils with elliptical eross section 
to coarse polygonal bundles calipering about 0.76 millimeter in 
thiekness. A few of the bundles are ribbon-shaped but narrow, 
and in no case exceed 2 millimeters in width. They have an 
average thickness of 0.46 millimeter. The strands are, roughly, 
ten bast bundles thick. Malachra fasciata bast is olive buff; 
owing to its nonstaining property, rope made from it is said 
to be used for hanging clothes in addition to serving as a general: 
utility rope. 

The dry rope has an excellent tensile strength and breaking 
length. Wetting decreases the mean tensile strength 15 per 
cent and also causes the specimens to break more uniformly. 
The maximum variation from the mean tensile strength in the 
five wetted specimens was only 6 per cent, whereas the maximum 
difference from the average value in the dry ones was 20 per 
cent. One of the wet, and two of the dry, test pieces were 
ruptured in eye-splices, . . 

А summary of the tests of this species made in the Burea 
of Science 15 given in Table XIX. 


TABLE XIX.—Physical tests of rope made from the bast of Malachra fasciata. 
[Rope made at Dolores, Abra Province.] 
Mean diameter: 


EN ^ Millimeters : * 5.4 
и Inches 0.21 
i Mean perimeter, or girth: 

Millimeters - 17 
Inches 0.67 
) True mean sectional area: 
“ts. Square millimeters 21.2 
Square inches 0.033 
Ultimate tensile strength (dry): 
Mean in kilograms 135 
Maximum in kilograms 152 
Minimum їп kilograms 108' 
Mean in pounds ` 298 
Maximum in pounds 335 


Minimum in pounds 239 
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TABLE XIX.—Physical tests of rope made from the bast of Malachra 


fusciata—Continued. 

Ultimate tensile strength (wet): 

Mean in kilograms 115 

Maximum in kilograms 122 

Minimum in kilograms $ 109 

Mean in pounds , 253 

Maximum in pounds 268 

Minimum in pounds Е 240 
Mean ultimate tensile strength per unit area (dry): 

Kilograms per square centimeter 637 

Pounds per square inch 9,030 
Mean ultimate tensile strength per unit area (wet): 

Kilograms per square centimeter 543 

Pounds per square inch 7,100 
Mean elongation at instant of rupture: 

Dry (per cent) 8 

Wet (per cent) 10 
Mean weight per unit length: i 

Grams per meter 17.9 

Pounds per foot ` 0.0120 
Average breaking length: 

Meters ү : 7,580 

Feet ' 24,800 
Moisture (per cent) 848 


SIDA ACUTA Burm, 


Local names: Attdi-na-baka (Трапак) ; basbasot (Bontoc) ; eskobilla (Vi- 
sayan) ; eskuba Davao) ; eskubi]la (Laguna); herbaka (Ilocos Sur); kastule 
(Tagalog, Bulacan); maratakkimbaka (Ilocano in Tarlac); salike (Visa- 
yan, Basilan); takkimbaka (Abra, Ilocos Norte, Isabela, Pangasinan, 
Union); takkinbaka, ualis-ualisan (Tarlac); uavalisin (Bulacan); ualis- 
walisan (Nueva Vizcaya); ualis-ualisan (Manila). 


А slender, sparingly branched, shrubby or suffrutescent plant, 
а meter high or less, with elongated slender branches and lan- 
ceolate, glabrous, acuminate leaves; flowers yellow, axillary, 
short-pedicelled; in waste places in and about towns throughout 
the Philippines; abundant. 

Species of Sida have been reported as common jungle plants 
in India,? but long-staple fiber is produced only by plants grown 
on well-drained land with plenty of moisture. In India (and 
this applies to the Philippinés with greater force) there are 
difficulties still to be solved before any of the species of Sida 
can be cultivated profitably. Watt states: * 


= Agr, Journ. India 4 (1909) 351. ^ А 
* Watt, Сео., A Dictionary of the Economic Products of India. Govern- 
ment of India Central Printing Office, Calcutta 6° (1893) 683. 


604 . Philippine Journal of Science 1919 


* * * But the utilization of Sida will mainly depend on the partic- 
ular form that will produce the tallest stems with the fewest branches, 
and the highest percentage of fibre to weight of stems. It may readily 
be admitted that the feature, on which the industry will fail to be estab- 
lished, will be the yield as compared with jute. Hitherto the few Reports 
that have appeared exhibit the yield as considerably lower than that of 
jute. Experimenters should, however, not be too easily disheartened on 
this score, for it must be borne in mind that Sida has never been system- 
atically cultivated, while everything has been done that is possible to im- 
prove the yield and quality of jute. * * * в 


Sida fiber has been reported as weaker than jute, Corchorus 
olitorius; ** the results obtained in this investigation also show 
that Sida acuta bast is less resistant than jute. Sida fiber is 
said to spin well, and it can be mixed with other fibers that 
are at present used on a manufacturing scale. 

Sida acuta bast is one of the prettiest fibers tested. It is 
marguerite yellow, fine, filamentous, soft, lustrous, and silky. 
The particular sample had been retted for about ten days in 
fresh water and subsequently cleaned, so that its preparation 
is quite different from that of most of the other fibers tested. 
The fine filaments still held together slightly in bundles similar 
to the-original ribbonlike form. Practically all of the gum and 
pulp had been removed by the retting and subsequent washing, 
making the fiber very pliable and altogether unlike the crude, 
harsh, and stiff strips characteristic of most of the other ropes 
tested, 

Although Sida acuta makes a handsome, silky looking rope, 
it possesses only medium tensile strength and breaking length. 
Wetting increases its mean tensile strength about 6 per cent. 
The wet series of tests gave better agreement than the dry, the 
maximum difference from the mean tensile strength in the 
former being 7 per cent and in the latter 12 per cent. Three 
of the five dry specimens and three of the four wet test pieces 
failed in eye-splices. The Ilocanos consider rope made of Sida 
acuta a superior product because of its durability under both 
dry and wet conditions, its pleasing color, and its gloss. It is 
used for general purposes and is particularly suited for use 
where a nonstaining fiber is desired. 

А summary of the tests of this species made in the Bureau 
of Science is given in Table ХХ. 


3 Bull. Imp. Inst. 10 (1912) 218. 
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TABLE XX.—I’hysical tests of rope made from the bast of Sida acuta. 


[Rope made at Langiden, Abra Province.] 
Mean diameter: ` 


Millimeters А 7.6 
Inches 0.30 
Mean perimeter, or girth: 
Millimeters 24 
Inches 0.95 
True mean sectional area: 
Square millimeters : 40.8 
Square inches 0.063 
Uitimate tensile strength (dry): 
Mean in kilograms ‹ 4 193 
Maximum in kilograms 216 
Minimum in kilograms 162 
Mean in pounds ` 426 
Maximum in pounds 476 
Minimum in pounds 357 
Ultimate tensile strength (wet): 
Mean in kilograms 205 
Maximum in kilograms 218 
Minimum in kilograms 190 
Mean in pounds 453 
Maximum in pounds 470 
Minimum in pounds 418 
Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter 475 
Pounds per square inch 6,760 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 502 
Pounds per square inch 7,190 , 
Mean elongation at instant of rupture: ш 
Dry (per cent) 14 
Wet (per cent) 18 
Mean weight per unit length: 
Grams per meter 33.5 
Pounds per foot 0.0225 
Average breaking length: 
Meters 5,710 
Feet 18,900 
Moisture (per cent) 8.67 


THESPESIA LAMPAS (Cav.) Dalz. & Gib. Marakapas. 

Local names: Amagóng (Nueva Ecija); bulakbuldkan (Tagalog); dal- 
dal-upang (Ilocano, Itneg); kapas-képas (Union); kastule (Tagalog); 
kastuli (Rizal); makaképas (Zambales); marakápas (Abra, Amburayan) ; 
maratarong (Abra, Ilocano, Itneg). 

An erect, slightly branched shrub, 2 to 3 meters high, with 
broadly ovate, usually three-lobed, leaves; flowers large, 6 to 
8 centimeters long, yellow with a deep purple center, capsule 


" 
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ovoid, about 3 centimeters long, four- or five-valved; widely 
scattered in the settled areas of the Philippines at low altitudes. 
* The strips gf Thespesia lampas bast composing this sample 
of rope are streaky cream, and average 0.51 millimeter thick, 
5 millimeters wide, and 1,203 millimeters long. Each strand 
averages sixteen strips thick. Due to the large amount of woody 
material the strips of crude bast are stiff and hard. After 
exposure to the laboratory air for a day or so during the rainy 
season the fiber was covered with a growth of gray mold. 
Nearly all of the crude basts are susceptible to molds, but 
` Thespesia lampas is apparently more readily infested than are 
the others. Retted fibers, like Sida acuta and Abroma fastuosa, 
are attacked little, if at all, when properly cleaned. 
Rope made of this bast when dry is very low in tensile 
' strength and in breaking length. The wetted specimens were 
about 8 per cent more tenacious than the dry test pieces. Both 
gave erratic results, the maximum differences from the mean 
tensile strength being 24 and 21 per cent, respectively. Two 
of the five dry, and four of the five wet, specimens ruptured 
in the unspliced sections of the test pieces, the remaining ones 
breaking in eye-splices. The minimum volues in both the dry 
and the wet series were obtained from specimens that failed out- 
side of eye-splices, whereas the maximum values in the re- 
spective series were given by test pieces ruptured in eye-splices. 
А summary of the tests of this species made in the Bureau 
of Science is given іп Table ХХІ. 


TABLE XXL—Physical tests of rope made from the bast of Thespesia 
. lampas. А 
[Rope made at Langiden, Abra Province.] 


+ Mean diameter: 


Millimeters 9.6 

Inches 0.38 
Mean perimeter, or girth: 

Millimeters ` 30 

Inches x 1.18 
True mean sectional area: 

Square millimeters : 51.8 

+ Square inches ~ 0.09 ` 

Ultimate tensile strength (dry): 

Mean in kilograms 155 

Maximum in kilograms 192 

Minimum in kilograms ? 121 

Mean in pounds 341 

Maximum in pounds 424 


Minimum in pounds. 267 
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TABLE XXI.—Phstycal tests of rope made from the bast of Thespesia 
lampas—Continued. 


Ultimate tensile strength (wet) : Ы 
Mean іп kilograms *168 
Maximum in kilograms 191 
Minimum in kilograms 133 

- Mean in pounds 370 
Maximum in pounds : 421 
Minimum in pounds 293 

Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter 268 
Pounds per square inch 3,800 

Mean ultimate tensile strength per ungt area (wet): 
Kilograms per square centimeter 291 
Pounds per square inch : 4,130 

Mean elongation at instant of rupture: 

Dry (per cent) 9' 
Wet (per cent) л 18 
Mean weight per unit length: 
Grams per meter 48.7 
Pounds per foot 0.0321 
. Average breaking length: 
р Meters 3,180 
Feet > - 10,400 
Moisture (per cent) 8.22 


/ URENA LOBATA Linn. Kollokollot. 

Local names: Afulut (Gaddanes in Nueva Vizcaya); anonongkot (Bi- 
col); dalupang (Visayan, Culion); kollokollót (Amburayan, Ilocos Sur, 
Nueva Vizcaya, Pangasinan, Tarlac); kollolét (Abra) ; kolot-kolótan, kulut- 
kulütan (Pampango, Tagalog, Visayan); kulat-kulát (Pangasinan) ; kullu- 
kullik (Ilocano in Isabela); kuluk (Ibanak); kulu-kulót (Bontoc) ; kulut- 
kulütang, dalupang (Negros); mangkit (Tayabas); puot-sinüang (Isinai 
in Nueva Vizcaya); puriket (Abra). 

Ап erect, branched, shrubby plant, 0.5 to 2 meters high, with 
ovate to orbicular, usually lobed, leaves; pink flowers; and small, 
globose, shiny fruits; a weed in the settled areas throughout. 
the Philippines; abundant. 

In India (Assam and Burma) Urena lobata, which is said 
to grow sometimes 8 feet high, is used as a cordage material. 
It is a fiber of the jute type and is said to be more easily ex- 
tracted than jute. Urena lobata is one of the three important 
textile fibers known to the natives of Madagascar." They make 
rope, twine, and mats from the bast. In the manufacture of 
coffee bags it is said До be an excellent substitute for jute be- 
cause the fiber has no influence on the aroma of the coffee.” 


. "Der Tropenpflanzer 7 (1908) 451. 
* The Useful Plants of Nigeria, Part 1 Kew Bull. add. ser. IX Part 


m (1908) 58700: 
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The bark is used in Yoruba and Angola for making ropes, and 

Ко as а tying material in house building. When thoroughly 
cleaned the fiber is said? to be fine, white, and a meter in 
length, and to take color well It is strong and makes good 
cordage. Experiments have also been conducted to determine 
its suitability for use as a paper stock, and it was found to be 
almost twice as strong as Bank of England note pulp. In an- 
other place a sample of this fiber from India** is reported as 
having uneven strength, and as having a filament length of 
from 7 to 9 feet. This particular sample of fiber was of good 
spinning quality, and could be spun in conjunction with the 
finest grades of Calcutta jute. 

Numerous references ? are found in the literature regarding 
the use, ‘cultivation, and extraction of Urena lobata bast, and 
its possibilities as a substitute for jute. The most extensive 
attempts to extract this fiber on a large scale (and at the same 
time the most costly and perhaps most disastrous) were made 
in Brazil where the bast is commonly known as “aramina.” 
In this connection the British Consul at Santos, Brazil, reports: * 


It was thought that a substitute for jute had been discovered in the 
aramina plant which grows wild, but under cultivation it lost д great 
part of the fibrous nature, and as the supply of the wild plant was wholly 
insufficient, a mill put up at a cost of some £24,000 [240,000 pesos] had to 
be shut down and after undergoing the necessary transformation is now 
used for the manufacture of hessians. 


Unfortunately the sample of rope procured at Dolores, Abra, 
аз having been made of Urena lobata was made of a mixture of 
Corchorus olitorius (jute) and Urena lobata basts, in about equal 
proportions. Apparently the manufacturer discovered that he 
would not have enough of the latter fiber to make the length of 
rope ordered, and he, therefore, made up the deficiency by using 
“Corchorus, olitorius bast, which is plentiful in the region and 
which has properties similar to those possessed by Urena lobata. 
The strips of Urena lobata bast used in the rope were cream buff 
and averaged about 2 millimeters wide, 0.41 millimeter thick, 
and 1,118 millimeters long. The strips of Corchorus olitorius 


^ Agr. Bull. Straits & Fed. Malay States, IV, n. s. 6 (1905). 

? Bull. Imp. Inst. 12 (1914) 34 and 85. 

" Abbey and Yates, Agr. Ledger 15 (1908-09) 51-62. This paper 
gives some sixty references. 

" Agr. Ledger 15 (1908—09) 57. [Apparently taken from the report 
of H. B. M. Consul at Santos, Brazil, appearing in the Board of Trade 
Journal 62 (1908) 91.] 
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. that were mixed in were mahogany red on the outer face and 
pinkish cinnamon on the inner. The strands of the rope spun 
were about eight strips thick, А 

When dry, the rope gives а medium tensile strength and 
breaking length. Rope made entirely of Corchorus olitorius 
gives about the same values. Wetting the rope made of the 
mixture of the two fibers decreases the mean tensile strength 
24 per cent, and that made of jute is reduced 28 рег cent. The 
tensile-strength values given by the five dry specimens showed 
much variation, the maximum from the mean being 34 per cent, 
but the five wet test pieces gave mpre concordant results, the 
maximum variation being only 11 per cent. Four of the dry, 
and two of the wet, test pieces failed in eye-splices. The Fi- 
lipinos consider Urena lobata fiber to be fairly tenacious, but 
they say that it is not suitable for wet-weather use since it is 
unduly weakened when wetted and, besides, undergoes rapid 
deterioration. 

A summary of the tests made in the Bureau of Science is 
given in Tables XXII and XXIV and shows that Urena lobata 
and Corchorus olitorius basts have similar properties. 


TABLE XXIL—Physical tests of rope made from the bast of Urena lobata. 


[Rope made at Dolores, Abra Province. This sample was made of a mixture of Urena lobata 
and Corchorus olitorius in about equal parts.] 


Mean diameter: 


Millimeters 6.7 

Inches 0.26 
Mean perimeter, or girth: 

Millimeters 21 

Inches 0.83 
True mean sectional area: 

Square millimeters 32.8 

Square inches 0.047 
Ultimate tensile strength (dry): 

Mean in kilograms 146 . 

Maximum in kilograms 195 

Minimum in kilograms 120 

, Mean in pounds 322 
' Maximum in pounds 430 

Minimum in pounds 264 
Ultimate tensile strength (wet): 

Mean in kilograms 111 

Maximum in kilograms : 122 

Minimum in kilograms 99.8 

Mean in pounds 244 

Maximum in pounds Р 270 

Minimum in pounds 219 


166157——4 
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TABLE XXIL-—Physical tests of rope made from the bast of Urena 


lobata—Continued. 

Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter 482 
Pounds per square inch 6,850 

Mean ultimate tensile strength per unit area (wet) : 
Kilograms per' square centimeter 306 
Pounds per square inch 5200 . А 

Mean elongation at instant of rupture: 

Dry (per cent) 8 
Wet (per cent) 11 

Mean weight per unit length: 

Grams per meter . 23.7 
Pounds per foot 0.0159 

Average breaking length: 

Meters 6,180 
Feet 20,300 
Moisture (per cent) 9.78 


TILIACEAE 


COLUMBIA BLANCOI Rolfe. Anilau. 
Local names: Anildu, mamadling, mamauéd (Rizal); keddéng (Посапо, 


Benguet). 
А small tree, 
oblong-ovate, acu 


attaining a height of about 10 meters, with 
minate, toothed, hairy leaves, 10 to 20 centi- 


meters long, their bases obliquely cordate; panicles terminal, 
many-flowered, flowers usually pink ; capsules about 1 centi- 


meter long, 3- or 


4-winged, obovoid; throughout the Philippines 


at low and medium altitudes; common. 

Columbia blancoi bast strips are salmon buff; they average 
0.65 millimeter thick and vary from 2 to 13 millimeters in width. 
The strands average nine strips thick. 


Dry rope made 


of this bast gives a very low tensile strength 


and breaking length. Wetting. the rope increases the mean 
tensile strength about 1 per cent and also gives more concordant 
results. The maximum variation from the mean tensile strength 
in five tests of the dry rope was 16 per cent, while that shown 
by the five tests of wet specimens was 10 per cent. The inhab- 


itants of Disdis, 
preferably used d 


Benguet, who made the rope state that it is 
uring wet weather on account of its durability 


when wetted. Two of the dry, and two of the wet, specimens 


broke in eye-spli 
A summary of 
of Science is giv 


ces, 
the tests of this species made in the Bureau 
en in Table XXIII. 
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TABLE XXIII.—Physical tests of rope made from the bast of Columbia 


CORCHORUS OLITORIUS Linn. Saluyut or Jute. 


blancoi. 


[Rope made at Disdis, Benguet Subprovince,] 


Mean diameter: 
Millimeters 
Inches 

Mean perimeter, or girth: 
Millimeters 


Inches 
True mean sectional area: 


Square millimeters 
Square inches 
Ultimate tensile strength (dry): 
Mean in kilograms 
Maximum їп kilograms 
Minimum in kilograms 
Mean in pounds 
Maximum in pounds 
Minimum in pounds 
Ultimate tensile strength (wet) : 
Mean in' kilograms 
Maximunr in kilograms 
Minimum in kilograms 
Mean in pounds 
.Maximum in pounds 
Minimum in pounds 


13.7 
0.54 


43 
1.69 


115.2 
0.179 


347 
402 
281 
765 
885 
620 


352 
376 
315 
77 

820 
695 


Mean ultimate tensile strength per unit area (dry): 


Kilograms per Square centimeter 
Pounds per square inch 


302 
4,270 


Mean ultimate tensile strength per unit area (wet): 


Kilograms per square centimeter 
Pounds: per square inch 

Mean elongation at instant of rupture: 
Dry (per cent) 
Wet (per cent) 

Mean weight per unit length: 
Grams per meter ` 
Pounds per foot 

Average breaking length: 
Meters 
Feot 

Moisture (per cent) 


306 
4,340 
18 

15 


98.7 
0.0663 


3,510 
11,500 
11,96 


\ 


] 
Common names: Calcutta flax, gunny, Indian grass, Jew's mallow, jute, 
melochia (English); chanvre de Calcutta, fil de jute, jute, mauve de juif 
(French) ; Bengalhanf, Gemiisepappel, indischer Flachs, Judenhanf, Juden- 
pappel, Jute, Kalkuttanhanf, Meluchia, Muskraut, Paathanf (German) ; yute 
(Spanish). ` А 
Local names: Pasau (Tagalog), Zambales); salityot, saliyut or salóyot 
(Ilocos Sur, Pangasinan, Union); tagabang (Visayan, Manila); taka ma- 
gindénau, yaka (Cotabato). 


E 
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An erect, glabrous, branched, suffrutescent herb, 1 to 1.5 
meters high, the ovate-lanceolate leaves tailed at the base; flowers 
small, yellow, axillary; capsules eylindrie, 10-ribbed, 3 to 3.5 
centimeters long; a weed in damp places throughout the settled 
åreas of the Philippines. 

Corchorus olitorius is an annual herb that grows wild in 
nearly all islands of the Philippines. It is indigenous to India, 
where together with a closely related species, Corchorus сарзи- 
laris Linn, it is cultivated on a large scale to furnish most of the 
jute of commerce. The plant is found іп all tropical countries; 
but it is only in India, where next to rice it is the most important 
agricultural product, that the fiber is extracted in commercial 
quantities, In the Philippines, particularly among the Tlocanos, 
it is better known as a vegetable than as a source of fiber. The 
leaves and the tender shoots are stewed with bagoong (salty, fer- 
mented small fish or shrimp), cooked with bamboo shoots, ‘or 
roasted or baked with fish. Among the Tagalogs the leaves 
are sold in the market with the name "pasau." In Sierra 
Leone, Nigeria, and Uganda parts of the plant are eaten as a 
“vegetable. The plant is cultivated as a garden herb in France, 
and the tender shoots are used in salads. 

Corchorus olitorius was known to the ancients. Watt states: 

* * * It is well known that Corchorus olitorius has for centuries 
been cultivated near Aleppo as a pot herb, hence, says Rauwolf, the 
name Olus judaicum which the French translated Mauve de Juif and the 
English rendered as Jew's Mallow. 

In India the total area under jute cultivation in 1916 was 
2,702,700 acres, and the yearly exports * of Indian jute during 
the past two decades have been valued at more than 100,000,000 
pesos. Of sacks alone more than 100,000,000 are exported an- 
nually, having a value of at least 14,000,000 pesos. 

In the Philippines the fiber has no commercial importance, 
but small quantities are extracted for the manufacture of rope. 
Such cordage as a rule does not reach the market, but is used 
` locally. 


“ Watt, Geo., A Dictionary of the Economie Products of India. Govern- 
ment of India Central Printing Office, Calcutta 2 (1889) 542. 

"Agr. Journ. India ПІ 13 (1918) 500. The export of raw jute and 
manufactures from India is given as follows: 


1915-16 1916-17 
А £ £ 
Raw jute ` 10,428,024 10,858,736 


Jute manufactures 25,318,934 21,169,125 
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Comparatively speaking, jute as it occurs in commerce is a 
very inferior fiber; in fact, it is the cheapest fiber used in the 
United States. It is only because of the facility with which. 
it is cultivated, together with its adaptability for spinning, that 
it has such great importance in the present, industrial economy. 
The fiber, which is initially relatively weak, soon deteriorates 
under the influence of moisture. It is produced in greater quan- 
tities than any other fiber except cotton and sisal and is prin- 
cipally used for making the burlap employed in the manufacture 
of gunny sacks. Jute is also used in the manufacture of cordage, 
twine, carpets, rugs, and cheap plushes and velvets. It is some- 
times used as a cotton adulterant. Jute butts are excellent 
material for so-called “linen” paper. Watt states that jute is 
also use? as а substitute for silk. 

‘the fiber constituting the rope tested in this investigation is 
altogether different from the filamentous jute of commerce, to 
which reference is always made when speaking of jute in a 
technical sense. Аз Plate IV, fig. 3, shows, the fiber here tested 
is in the form of crude strips of bast that have not been sub- 
jected to the retting process and show little if any resemblance 
to the fiber as it is used in the textile industry. 

Each strand of the rope averages eight strips thick. The 
Strips have à mean width of 4 millimeters, vary in thickness 
from 0.23 to 0.41 millimeter, and average 1,186 millimeters in 
length. On one side the bast ribbons are mahogany red and 
on the other pinkish cinnamon, so that the rope has a mottled 
appearance, as Plate IV, fig. 3, clearly shows. 

When dry, rope made of crude Corchorus olitorius bast strips 
has a medium tensile strength and breaking length. Wetting dim- 
inishes the tenacity of the fiber considerably. After twenty-four 
hours’ immersion in fresh tap water, the mean tensile strength 
is reduced 28 per cent. Wetting also induces less concordant 
strength values. The maximum variation from the mean in the - 
five wet specimens was 18 per cent. The five dry test specimens 
gave exceptionally good agreement, the maximum variation from 
the mean being only 7 per cent. Two of the dry, and three of 
the wet, test pieces failed in eye-splices. 

A summary of the tests of this species made in the Bureau 
of Science is given in Table XXIV. 
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TABLE XXIV.—Physical tesis of rope made from the bast of Corchorus 


olitorius. : 
[Rope made at Langiden, Abra Province.] 


Mean diameter: 


Millimeters 7.0 
Inches и . 0.28 
Mean perimeter, or girth: 
Millimeters З 22 
Inches E 0.87 
True mean sectional area: . 
Square millimeters : 32.8 
Square inches 0.05 
Ultimate tensile strength (dry): 
Mean in kilograms . 165 
Maximum in kilograms ` 176 
Minimum in kilograms 156., 
Mean in pounds 364 
Maximum in pounds . 388 
Minimum in pounds & 344 
Ultimate tensile strength (wet): 
Mean in kilograms 118 
Maximum in kilograms 139 
. Minimum in kilograms 97.9 
Mean in pounds 260 
Maximum in pounds 306 
Minimum in pounds 216 
Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter 503 
Pounds per square inch 7,130 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 360 
Pounds per square inch 5,100 
Mean elongation at instant of rupture: d 
Dry (per cent) 8 
Wet (per cent) 10 
Mean weight per unit length: 
Grams per meter 30.5 
Pounds per foot | 0.0205 
Average breaking length: . Ў 
Meters и 5,420 
Feet 17,800 
Moisture (per cent) 9.33 


7 GREWIA BILAMELLATA Gagnep. Benglareng. 


Local names: Benglaleng or benglareng (Ilocano and Itneg) ; dongrareng 
(Iiocano). 


А shrub with oblong, nearly glabrous, green leaves, and small, 
glabrous, somewhat fleshy fruits; allied to Grewia multiflora 


Juss. 


? 
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The bast strips constituting the rope tested are cream colored, 
are softer and thinner than most of the other basts, measure 
from 0.10 to 0.31 millimeter thick, average 4 millimeters wide, 
and have a mean length of 1,060 millimeters. The Strands 
average fourteen strips thick. 

When dry, rope made of this bast gived а very low tensile 
strength and breaking length. Wetting the rope causes an ex- 
traordinary reduction in tensile strength, amounting to 44 per 
cent, or nearly half its original strength. The five dry speci- 
mens gave more concordant results than the five wet ones, the 
maximum variations from the mean tensile Strength in the two 
series being 11 and 29 per cent, respectively. Море of the wet, 
and only one of the dry, test pieces ruptured in an eye-spliee, 
and the latter did not give the minimum value. Filipinos say 
that rope made of this bast is durable during the дгу season, 
but that the fiber quickly deteriorates when wetted. The high 
loss in strength upon wetting shows that the fiber is suited for 
use in the dry condition only. This fiber is said to be abundant. 

А summary of the tests of this species made in the Bureau. 
of Science is given in Table XXV. 

TABLE XXV.— Physical tests of rope made from the bast of Grewia. 

bilamellata. 2 
[Rope made at Langiden, Abra Province.] 
Mean diameter: 


Millimeters , ; - 7.6 
Inches 0.30 " 
Mean perimeter, or girth: 
Millimeters 24 
Inches А 0.95 
True mean sectional area: и 
Square millimeters 38.8 
Square inches 0.060 
Ultimate tensile strength (dry): а 
Mean in kilograms . 124 
Maximum in kilograms 136 
Minimum in kilograms | 110 
Mean in pounds 274 
300 


Maximum in pounds 


Minimum in pounds 248 
Ultimate tensile strength (wet): 

Mean in kilograms 69.8 

Maximum in kilograms 85.6 

Minimum in kilograms 49.4 

Mean: in pounds 154 

Maximum in pounds G 15 


Minimum in pounds > 
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TABLE XXV.—Plhysical tests of торе made jrom the bast of Grewia 
bilamellata—Continued, , 


Mean ultimate tensile strength per unit area (dry): 


Kilograms per square centimeter 320 

Pounds per square inch f 4,570 
Mean ultimate tensile strength per unit area (wet) : 

Kilograms per square centimeter 180 

Pounds per square inch . 2,570 
Mean elongation at instant of rupture: 

Dry (per cent) 11 

Wet (per cent) " 11 
Mean weight per unit length: 

Grams per meter 22.6 

Pourtds per foot 0.0219 
Average breaking length: 

Meters 3,810 

Feet 12,500 
Moisture (per cent) 8.91 


GREWI!A ERIOCARPA Juss. Balitnong. 


Local names: Balibágo (Batangas) ; baria-an (Union); bariw-an (Abra, 
loeano, Itneg, Nueva Ecija, and Pangasinan); lanit, Гарні, lapnit, шъ? 
(Cagayan). 


СА shrub or small tree’ with ovate, densely pubescent leaves, 
usually oblique, beneath white or nearly so; capsules densely 
hairy; widely distributed in the Philippines at low altitudes. 

Grewia eriocarpa bast seems to be immune from the attack 
of the ordinary gray, green, and black molds that grow profusely 
on most of the other basts. The bast is wood brown; the 
strips vary from 2 to 5 millimeters in width and from 0.25 © 
to 0.69 millimeter in thickness; they average 1,004 millimeters 
in length” Each strand of the rope averages nine strips thick. 
When dry the rope made of Grewia eriocarpa bast gives a 

` medium tensile strength and breaking length. Wetting weakens 
the fiber about 3 per cent, The maximum variation from the 
mean tensile strength of the values obtained from the five wet 
specimens was 34 per cent, which indicates very poor agreement; 
whereas the corresponding value for the five dry test pieces was 
19 per cent. Three of the five wet, and two of the five dry, 
test specimens failed in eye-spliees. The minimum value in 
both series was given by test pieces rupturing in Splices. Owing 
to its scarcity, the use of Grewia eriocarpa bast for the manu- 
facture of cordage is infrequent, 

A summary of the tests of this species made in the Bureau 

of Science is given in Table XXV]. 


. 
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TaBLE XXVI.— Physical tests of rope made from the bast of Grewia 
B eriocarpa. 


{Rope made at Langiden, Abru Provinee.] 


Mean diameter: 


Millimeters 5 6.4 
Inches 0.25 
Mean perimeter, or girth: 
Millimeters 20 
Inches n 0.79 
True mean sectional arca: 
Square millimeters 25.9 
Square inches 0.040 
Ultimate tensile strength (dry): Ў 
Mean in kilograms 102 
Maximum in kilograms 121 
Minimum in kilograms 83 
Mean in pounds 225 
Maximum in pounds Y 266 
Minimum in pounds 188 
Ultimate tensile strength (wet): 
Mean in kilograms 98.8 
Maximum in kilograms 118 
Minimum in kilograms 64.8 
Mean in pounds 218 
Maximum in pounds 261 
Minimum in pounds . 143 
Mean ultimate tensile stregnth per unit area (dry): 
Kilograms per square centimeter 394 
Pounds per square inch 5,630 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 381 
Pounds per square inch 5,450 
Mean clongation at instant of rupture: . 
Dry (per cent) 6 
Wet (per cent) 9 


Mean weight per unit length: 


Grams per meter 20.2 

Pounds per foot 0.0136 
Average breaking length: 

Meters 5,050 

Feet 16,600 
Moisture (per cent) 8.31 


GREWIA MULTIFLORA Juss. Danglin. 


Local names: Al-alinan (Union); alinau (Amburayan, Ilocos Sur, Panga- 
sinan, Sorsogon, Union, and Zambales); aniláu (Abra, Benguet, Ilocos 
Norte, Ilocos Sur, Union, and Pangasinan); aplit (Pampanga); bagokon 
(Guimaras, Mindoro) ; benglaling (Abra); bulubukhén (Guimaras) ; dallag 
(Gaddanes in Nueva Vizcaya); dangti, кайан (Tayabas); dangling 
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(Bataan, Rizal, Tagalog); danglog (Cagayan); durarong (Ilocos Sur); 
kanaroset (Palawan); lafigosig (Bohol); lanut (Negrito in Pampanga) ; 
lapnis, nagling (Batangas, Cavite, Pampanga) ; siapo (Mindoro); taroi 
(Albay, Camarines); umbubugukan, imbubuykon (Palawan), 


A shrub or small tree, nearly glabrous; leaves oblong to 
oblong-ovate, up to 14 centimeters in length, often somewhat 
inequilateral, 3-nerved from the base; flowers in axillary um- 
bels; fruit small, somewhat fleshy, obovoid, about 6 centimeters 
long, glabrous; common and widely distributed in the Philip- 
pines at low altitudes. 

This bast is very common in the Ilocano provinces and is 
said to make a very durable rope for dry-weather use. Grewia 
multiflora is a pale yellow-orange, nonstaining fiber. The strips 
are soft; they average 6 millimeters wide, 0.46 millimeter thick, 
and 2,104 millimeters long. Each strand averages seven strips 
thick. Grewia multiflora makes a rope of more than average 
pliability, but of low tensile strength and breaking length. Im-: 
mersion in water for twenty-four hours reduces the mean ten- 
sile strength 12 per cent. The five wet specimens gave more 
discordant strength values than the five dry ones, the greatest 
variation in the latter being 13, and in the former 29 per cent, 
from the mean. Three test pieces in each series failed in eye- 
splices, the maximum value in both series being given by spec- 
imens breaking in an eye-splice, The minimum value of the five 
dry specimens was obtained from a test piece that ruptured 
in the unspliced portion of the rope, whereas the minimum value 
of the five wet test pieces was given by a specimen that failed 
in an eye-splice. ; 

А summary of the tests of this species made in the Bureau 
of Science is given in Table XXVII. 


TABLE XXVII.—Physical tests of rope ‘made from the bast of Grewia 
multiflora. 


[Rope made at Disdis, Benguet Subprovince.] 


Mean diameter: 


Millimeters 11.5 

Inches 0.45 
Mean perimeter, or girth: 

Millimeters 26 

Inches 1.42 
True mean sectional area: 

Square millimeters 85.4 


Square inches . 0.132 
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TABLE XXVII—Physical tests of rope made from the bast of Grewia 


я multiftora— Continued, 
Uitimate tensile strength (dry): 
Mean in kilograms 321 
Maximum in kilograms 363 
Minimum in, kilograms 299 
Mean in pounds Й 708 
Maximum in pounds 800 
Minimum in pounds 660 
Ultimate tensile strength (wet): 
Mean in kilograms 283 
Maximum in kilograms 315 
Minimum in kilograms 202 
Mean in pounds 624 
‘Maximum in pounds 695 
Minimum in pounds ` 4 445 
Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter ? 376 
Pounds per square inch 5,360 
Mean ultimate tensile strength per unit area (wet) : 
Kilograms per Square centimeter 332 
Pounds per square inch 4,730 
Mean elongation at instant of rupture: 
Dry (per cent) 10 
Wet (per cent) - 11 
Mean weight per unit length: 
* Grams per meter 87.9 
Pounds per foot 0.0591 
Average breaking length: 
Meters Ё 3,660 
Feet 12,000 
Moisture (per cent) 18.12 
MORACEAE 


ALLAEANTHUS GLABER Warb. Malambiñgan, 

Local names: Alibabai (Cagayan, Itneg) ; alibakai (Cagayan); alitugtég 
or balitagtág (Camarines) ; alokon, baeg, bofijon (Pangasinan); babayan, 
imkabau (Nueva Ecija) ; bufigon (Abra, Benguet, Посоз Norte, Ilocos Sur) ; 
kabag (Mindoro) ; karud (Misamis); liba (Davao) ; malakadiós (Masbate) ; 
malambtigjan (Basilan). 

A medium-sized tree with oblong, nearly glabrous leaves; the 
male flowers in long slender amentlike inflorescences; fruits 
fleshy, globose; of local distribution at low altitudes in northern 
Luzon. к 

The crude bast strips used in making this rope show great 
variation in color, structure, and size. Some of the*strips are 
light yellow, soft, and thin. Others have a decided brownish 
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tinge and are coarse and hard. The strands average five strips 
thick, and the strips vary from 2 to 12 millimeters in width 
and from 0.36 to 1.2. millimeters in thickness. This bast is 
characterized by a fine fuzz. Plate IV, fig. 7, shows its peculiar 
nature. Numerous ragged spots and irregularities occur in the 
rope that give it a rough appearance. ` 

When dry, rope made of this bast is very low in tensile 
strength and breaking length, perhaps in part due to the ragged 
Spots. Wetting increases the mean tensile strength about 10 
percent. Filipinos state that rope made from this bast is more 
durable during the rainy season than the average fibers used, 
The maximum variation from the mean tensile strength of the 
five dry test specimens was 15 per cent, whereas that from the 
mean of the five wet test pieces was 19 per cent. Four of the 
dry, and two of the wet, test pieces ruptured in eye-splices. 
Of particular interest is the extraordinary mean elongation of 
the wet specimens, 25 per cent, which is nearly double that 
given by the dry test pieces, 

A summary of the tests of this species made in the Bureau 
of Science is given in Table XXVIII. 


TABLE XXVIII.—Physical tests of rope made from the bast of Allaeanthus 
glaber. 


[Rope made at Disdis, Benguet Subprovince.] 


Mean diameter: 


Millimeters 12.4 
Inches 0.49 
Mean perimeter, or girth: 
Millimeters 39 
Inches 1.54 
True mean sectional area: 
Square millimeters 100.2 
Square inches ‚ 0.155 
; Ultimate tensile strength (dry): 
` Mean in kilograms 231 
Maximum in kilograms 1 265 
Minimum in kilograms 204 
Mean in pounds 509 
Maximum in pounds 585 
Minimum in pounds 450 
Ultimate tensile strength (wet): 

* Mean in kilograms 253 
Maximum in kilograms 302 
Minimum in kilograms 209 
Mean in pounds 557 
Maximum in pounds 665 


Minimum in pounds 460 
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TABLE XXVIII.—Physical tests of rope made from the bast of Allacanthus 
glaber—Continued. 


Mean ultimate tensile strength per unit area (dry): 


Kilegrams рег square centimeter 231 
Pounds per square inch : 3,290 
Mean ultimate tensile strength per unit area (wet); 
Kilograms per square centimeter 253 
Pounds per square inch 3,590 
. Mean elongation at instant of rupture: 
Dry (per cent) 18 
Wet (per cent) р 25 
Mean weight per unit length: 
Grams per meter 94.4 
Pounds per foot 0.0635 
Average breaking length: А 
Меїегѕ 2,440 
Feet , 8,030 
Moisture (per cent) 13.86 


* ARTOCARPUS COMMUNIS Forst. Antipolo, 


Local names: Antipélo (Bataan, Cagayan, Laguna, Manila, Mindoro, 
Palawan, Rizal, Union, Zambales); antiponong lalaki (Rizal); kamanst 
(Leyte); pákak (Cagayan, Ilocos Sur, Union, Zambales); pasak (Abra, 
Ilocos Sur, Union); tipólo (Camarines, Negros). 


А tree with abundant milky juice; very large, pinnately lobed 
leaves; and large, globose, fleshy, many-seeded, rough fruits; 
the male flowers minute, very numerous, in large, dense, oblong- 
ovate, solid inflorescences; common and widely distributed in 
the Philippines, cultivated and wild. 

This bast is а striking example of the different properties 
that а fiber may assume, depending upon the age of the plant 
from which it is taken, in contrast to variation in its appearance 
and properties due to the manner of its manipulation and prepa- 
ration, as described under Abroma fastuosa. 

Plate IV, fig. 9, shows a sample of rope made from bast 
from the trunk of an old tree obtained in April, 1916, at Sappaac, 
Abra Province. Plate I, fig. 1, illustrates this particular piece 
of rope in the process of manufacture. The strips of bast 
are chestnut in color, are about 1.5 meters long, and are ex- 
ceedingly hard and stiff. * 

Owing to the excessive labor required in the preparation of 
the mature bast it is seldom used for making rope, though for 
some purposes it excels all other fibers in durability. After 
the old bast has been stripped, it must be beaten a long time 
in order to give it a small degree of pliability. The bast is 
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first eut, or rather torn, into three ribbons, which are then: 
tightly twisted, separately, to form the strands of a rope. These 
strands are then fastened in the crude wooden rope-laying ap- 
paratus shown in Plate I, fig. 1, and laid into rope. This sample 
of rope was just long enough to make one tensile-strength test, 
the results of which are recorded in Table XXIX. 

"The rope possesses little flexibility, and a piece 20 centi- 
meters long held horizontaly was not deformed by flexion; 
. ordinary ropes of .this size under similar conditions would 
Show appreciable deflection. Plate УШ, fig. 4, shows that 
each strand is made of only one very rough strip of bast; 
it averages 1.68 millimeters thick and 18 millimeters wide. 

In sharp contrast to this sample of hard dark bast is that 
illustrated in Plate IV, fig. 8, which was obtained from a 
young tree in Dolores, Abra Province, in 1917. It is of a 
salmon-buff color, is soft, and makes а rópe that is pliable and 
far more uniform than that made of the chestnut-colored bast. 
The strands are from four to eleven bast Strips thick; the lat- 
ter vary in width from 1 to 4 millimeters, in thickness from 
0.13 to 0.66 millimeter, and have a mean length of 610 milli- 
meters. It will be noticed that the bast strips are compara- 
tively short. When dry the rope made of the two basts is low 
in tensile strength and breaking length, although that from’ 
the old lignified bast is slightly stronger than that made of the 
young bast. The maximum variations from the mean tensile 
Strength of the dry and the wet Specimens of the young bast 
were 20 and 16 per cent, respectively. Three specimens in each 
series of five ruptured.in an eye-splice, Wetting has little in- 
fluence оп the tenacity of the bast and causes a decrease in the 
mean tensile strength of only 2 per cent, 

Filipinos emphasize the durability of rope made of Artocar- 
pus communis, particularly that made of the old bast. It is 
said #0 withstand prolonged wetting and to give good service 
even when wetted and dried alternately. The rope is princi- 
pally used in the form of traces, to yoke carabaos for field work. 
This service is severe; for, in addition to being alternately wet 
and dry, the rope is subjected to abrasion by being dragged in 
the gritty earth. The Ilocanos of барраас believe that old bast 
is more durable than rawhide. ў 

А summary of the tests of this Species made in the Bureau 
of Science is given in Table XXIX. 
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TABLE XXIX.—Physical tests of rope made from the bast of Artocarpus 
^ communis. 


From young| From old 
bast.a bast.b 


Mean diameter: rs ` i 
Millimetere. __ 6.1 9.6 
Тасһев........_ 0.24 0.38 | 

Mean perimeter, or girth: . H 
Millimeters 19 30 H 
Inches .. 0.75 Lis | 

Truc mean sectional area: 3 | 
Square millimeters. 28,4 60.8 | 
Square inches... 0.044 | 9.094 | 


Ultimate tensile strength (dry): 
Mean in kilograms ....... 101 


Maximum in kilograms 121 
Minimum in kilograms. 81.1 | 
Mean in pounds ...... | 223 : 
Maximum in pounds . 1 267 ' | 
Minimum in pounds....... 39. * „Ефир Н 
Ultimate tensile strength (wet) 
Meaninkiograms...... e 96.5 () 
Maximum їп kilograms. 2 (9) 
Minimum in kilograma 848 (а) 
Mean in pounds .... 218 (а) 
Maximum in pounds 246 (a) 
Minimum in pounds 186 (ay 
Mean ultimate tensile strength per unit area (ary): 
Kilograma per square centimeter . 356 367 
Pounds per square inch _......__ 5,070 5,220 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 840 (а) 
Pounds per square inch 4,830 (4) 
Mean elongation at instant of rupture: 
Dry... п (9) 
Wet. 15 (9) 
Mean weight рег unit length: А 1 i 
Gremspermeter....... o eee on юз | ав | 
Pounds per foot... 0.0158 | 0.0328 


Average breaking lengt 


Meters. 4,560 
Feet... 14,900 7 
Можете. мт 


* Rope made at Abbualan, Dolores, Abra Province. 

> Rope made at Sappaae, Abra Province, based on assumed true area. 
* Only sufficient rope to make one test. 

4 No test made, 
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г ficus BENJAMINA Linn. Balete.“ 


Local names: Aufgu (Isabela); baléte (Ilocano) ; baletéon, salisi (Nueva 
Vizcaya); balete-puld (Laguna, Tayabas); baléti (Abra, Bataan, Cama- 
rines, Cavite, Посов Norte, Laguna, Manila, Nueva Ecija, Pangasinan, 
Pampanga); balíti (Pampanga); baliting-ibon (Batangas, Rizal); gisi 
(Ibanak, Apayao Subprovince); kolis (Bataan); kuliamat (Negrito in 
Bataan); sirisin (Cagayan), 


A strangling fig with coriaceous, glabrous, densely nerved, 
smooth, entire leaves and small, axillary, globose fruits ; through- 
out the Philippines at low altitudes. 

Ficus benjamina bast strips are salmon-bu(f and show con- 
siderable variation; some are soft and pliable, others are hard 
and stiff” They vary in width from 2 to 5 millimeters, their 
average thickness is 0.60 millimeter, and their mean length is 
1,227 millimeters. The strands are about ten strips thick. 
When dry, rope made from this bast.has a medium tensile 
strength and breaking length. Wetting the fiber reduces the 

, tenacity by 2 per cent, which for practical purposes is negligible. 
АП of the five wet test specimens ruptured in the unspliced 
portion of the rope, whereas two of the five dry ones failed: 
in eye-splices. The maximum variations from the mean ten- 
sile strength in the dry and the wet series were 19 and 22 per 
cent, respectively. Immersion in water gives rise to а markedly 
higher mean elongation. In the Philippines bast from Ficus 
benjamina is not commonly used for rope making owing to 
its comparative scarcity. 

. А summary of the tests of this species made in the Bureau 
of Science is given in Table XXX. 


TABLE ХХХ, Physical tests of rope made from the bast of Ficus 
benjamina. 


(Rope made at Langiden, Abra Province.] 


Mean diameter: 


Millimeters 7.8 
Inches 0.29 
Mean perimeter, or girth: 

Millimeters 23 

Inches 0.91 
* True mean sectional area: 

Square millimeters А 32.5 

Square inches 0.050 


= “Balete” or “ай,” in the majority of Philippine dialects, is а 
broadly generic term used to designate all the "strangling" figs (Ficus 


Spp), and is rarely or never applied to any epiphytic or climbing plant 
of any other family. 
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Я * 
TABLE XXX.—Physical tests of rope made from the bast of Ficus 
benjamina— Continued. 


Ultimate tensile Strength (dry): 


Mean in kilograms 156 
Maximum in kilograms 176 
Minimum in kilograms 126 
Mean in pounds 843 
Maximum in pounds 388 * 
Minimum in pounds 271 
Ultimate tensile strength (wet) : 
Mean in kilograms 153 
Maximum in kilograms 164 
Minimum in kilograms 119 
Mean in pounds 338 
Maximum in pounds 362 
Minimum in pounds 262 
Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter . 480 
Pounds per square inch > 6,830 
Mean ultimate tensile strength per unit area (wet) : 
Kilograms per square centimeter 471 
Pounds per square inch 6,700 
Mean elongation at instant of rupture: 
Dry (per cent) 9 
Wet (per cent) 15 
Mean weight per unit length: 
Grams per meter 31.0 
Pounds per foot 0.0208 
Average breaking length: : 
Meters 5,030 
Feet 16,500 
Moisture (per cent) 8.41 


FICUS FORSTEN!I! Miq. Balete. 

Local names: Baléte, balite (Bataan, Mindoro, Rizal, Zambales) ; basakla 
(Abra, Ilocano); dalákit (Negros); lañýaban (Moro in Cotabato); puos 
or puspus (Ilocano, Itneg). 3 А 

А strangling fig with oblong, distantly nerved, coriaceous 
leaves and ellipsoid, sessile, axillary fruits; throughout the Phil- 
ippines at low altitudes. 

Ficus forstenit bast is ochraceous salmon, and numerous fine 
fibrils protruding from the strips give the rope a ragged ap- 
pearance. Plate IV, fig. 11, shows this hairy character and 
would seem to indicate that the fiber has been beaten to make 
it more pliable. The average length of the bast strips in the 
rope obtained for test is 738 millimeters, The strands are four 
Strips thick. When dry, rope made of Ficus’ forstenii is very 
low in tensile strength and breaking length. However, im- 
mersion for twenty-four hours in water improves the tenacity 

1661571——5 


1 
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44 per cent. All of the wet specimens failed in the unspliced 
portion of the rope, and the maximum variation from the mean 
tensile strength in the five specimens tested was 21: per cent. 
Two of the dry specimens ruptured in splices, the greatest va- 
riation from the mean being 23 per cent. Wetting appreciably 
increases the mean ultimate elongation of the rope. 

A summary of the tests of this species made in the Bureau 
of Science is given'in Table XXXI. 


TABLE XXXI.—Physical tests of rope made from the bast of Ficus forstenii. 
[Rope made at Dolores, Abra Province.] 


Mean diameter: 


Millimeters 7.0 
Inches 0.28 
e Mean perimeter, or girth: 

Millimeters 22 

Inches $ Я 0.87 
True mean sectional area: ' 

Square millimeters 38.8 

, Square inches ` 0.060 

Ultimate tensile strength (dry): 

Mean in kilograms 59.8 

Maximum in kilograms 70.8 

Minimum in kilograms В 46.3 

Mean in pounds 182 

Maximum in pounds 155 

Minimum in pounds 102 
Ultimate tensile strength (wet): 

Mean in kilograms 86.2 

Maximum in kilograms 104 

Minimum in kilograms 71.2 

Mean in pounds 190 

Maximum in pounds 230 

+ Minimum in pounds к 157 

` Mean ultimate tensile strength per unit area (dry): 

Kilograms per square centimeter 154 

Pounds per square inch 2,200 
Mean ultimate tensile strength per unit area (wet) : 

Kilograms per square centimeter ^ 222 

Pounds per square inch 3,160 
Mean elongation at instant of rupture: 

Dry (per cent) 11 

Wet (per cent) 18 
Mean weight per unit length: 

Grams per meter 31.8 

Pounds per foot Я 0.0251 
Average breaking length: E 

Meters 1,600 

Feet - 5,260 е 


Moisture (per cent) 9.71 


+ 
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" FICUS PACHYPHYLLA Merr. Balete. 


Local names: Balti (Laguna); lunug (Occidental Negros); pasakla 
(Abra, Itneg). . 


` А strangling fig with very coriaceous, glabrous, somewhat el- 
liptie, rathef densely nerved leaves and nearly globose axillary 
fruits; of local distribution at low altitudes and widely distri- 
buted in the Philippines. 

Like Ficus forstenii bast, that from Ficus pachyphylla also is 
characterized by finely frayed filaments that cover the surface. 
The strips of bast are uniformly pecan brown; they average 2 
millimeters wide, 0.28 millimeter thick, and 838 millimeters 
long. Each strand averages eight strips thick. 

Rope made of Ficus pachyphylla has good strength, particularly 
when weited. When dry it has a medium tensile Strength and 
breaking length, but after immersion in water for twenty-four 
hours its tensile strength is increased 17 per cent. However, the 
results are discordant, the maximum variation from the mean 
of the five specimens being 25 per cent. The dry tensile- 
strength values showed better agreement, the maximum varia- 
Поп from the mean being 16 рег cent.: Four of the five dry,. 

. and three of the five wet, test specimens ruptured in eye-splices. 
Filipinos say that rope made of this bast is very durable. 

А summary of the tests of this species made in the Bureau of 

Science is given in Table XXXII. 


TABLE XXXIL—— Physical tests of rope made from the bast of Ficus 
pachyphylla. 
[Rope made at Dolores, Abra Province] 


Mean diameter: 
7 


Millimeters 7. 

Inches 0.28 
Mean perimeter, or girth: 

Millimeters ` 22 

Inches ; 0.87 
True mean sectional area: 

Square millimeters f 32.3 

Square inches 0.050 
Ultimate tensile strength (dry): 

Mean in kilograms 150 

Maximum in kilograms 161 

Minimum in kilograms 126 

Mean in pounds г 330 

Maximum in pounds а 


Minimum in pounds 
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TABLE XXXII.-—Physical tests of rope made from the bast of Ficus 
pachyphylla—Continued. 


Ultimate tensile strength (wet): 


2 “Mean in kilograms 176 
Maximum in kilograms 209 
Minimum in kilograms 132 
Mean in pounds 888 
Maximum in pounds ` 460 
Minimum in pounds 290 

Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter 464 
Pounds per square inch 6,600 

Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 544 
Pounds per square inch 7,160 

Mean elongation at instant of rupture: 

Dry (per cent) | 12 
Wet (per cent) 17 

Mean weight per unit length: 

Grams per meter 30.3 
Pounds per foot | 0.0204 

Average breaking length: 

Meters 4,930 
Feet * 16,200 
Moisture (per cent) 9.09 


FICUS PALAWANENSIS Merr. Balete. 

Local names: Agamid, agamit (Abra, Itneg); baléte (Cavite, Laguna, 
Lanao, Palawan, Tayabas); tibíg (Misamis). 

A large strangling fig with coriaceous, oblong, glabrous, acu- 
minate leaves and axillary ellipsoid fruits; found throughout 
the Philippines at low altitudes, 

Like the other Ficus basts tested, the strips of Ficus palawa- 
nensis also are characterized by numerous fibrils that cover the 
surface. The bast strips are colored bitterswect pink; they 
average 0.41 millimeter thick, 3 millimcters wide, and 821 milli- 
meters long. The strands average eight strips thick. 

Of all the Ficus basts tested, Ficus palawanensis-is the 
strongest, and it is one of the highest in tensile strength and 
breaking length. An examination of Table XLII will show that 
it is stronger than machine-laid rope made of maguey Govern- 
ment grade Cebu No. 2, and is nearly twice as strong as hand-laid 
maguey rope made of unclassified fiber extracted by the salt-water , 
retting process in Ilocos Sur., In fact, Ficus palawanensis bast 
rope compares very favorably in strength with machine-made 
“G” grade abacá rope, and in one case exceeds the mean tensile , 
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strength of abacá rope 26 millimeters in circumference made of 
"G" grade fiber. When wetted for twenty-four hours, rope 
made of Ficus palawanensis bast is increased, and maguey is de- 
creased, in tensile Strength, and tho former is 18 per cent more 
tenacious than the latter. 

Four dry, and four wet, specimens ruptured in the unspliced 
portion of the rope, but the results obtained from the dry series 
of tests were much more uniform than those from the wet test 
pieces. The latter behaved erratically, and the maximum varia- 
tion from the mean was 30 per cent, while the greatest variation 
from the average value in the dry series was 12 per cent. The 
mean elongation of the wetted specimens was considerably higher 
than that given by the dry test pieces. 

Filipinos say that rope made of Ficus palawanensis bast is 
both stronger and more durable than that made of maguey. 
On account of its great strength, toughness, and durability the 
fiber is used for making wild-hog traps. 

A summary of the tests of this species made in the Bureau 
of Science is given in Table XXXIII. 


TABLE XXXIII — Physical tests of rope madé from the bast of Ficus 
palawanensis. 
[Rope made at Dolores, Abra Province.] 


Mean diameter: ; 
Millimeters 6.1 


Inches 0.24 
Mean perimeter, or girth: 
Millimeters - 19 
Inches 0.75 
„Truc mean sectional area: . 
d Square millimeters 20.5 
Square inches 0.032 
Ultimate tensile strength (dry): 
Mean in kilograms 154 
Maximum in kilograms > 167 
Minimum in kilograms 136 
Mean in pounds 339 
Maximum in pounds 868 
Minimum in pounds 300 
Ultimate tensile strength (wet): . 
Mean in kilograms 157 
Maximum in kilograms 195 
Minimum in kilograms 110 
Mean in pounds | Pea 


Maximum in pounds Да 
Minimum in pounds - 4 
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TABLE XXXIII.—PAysical tests of rope mede from the bast of Ficus 
palawanensis—Continued. 


Mean ultimate tensile strength per unit area (dry): 


Kilograms per square centimeter 752 

Pounds per square inch 10,700 
Mean ultimate tensile strength per unit area (wet): 

Kilograms per square centimeter 766 

Pounds per square inch 10,900 
Mean elongation at instant of rupture: 

Dry (per cent) А 12 

Wet (per cent) : 19 
Mean weight per unit length: 

Grams рег meter 24.7 
» Pounds per foot 0.0166 
Average breaking length: 

Meters i 6,230 

Feet | 20,400 
` Moisture (per cent) 9.08 

BORAGINACEAE 


CORDIA CUMINGIANA Vid. Anonang-lalaki^ 
Local names: Anónang-laláki (Mindoro) ; maratarong (Ilocano, Bernguet). 


A small tree with broadly ovate, cordate, somewhat hairy 
leaves, many-flowered inflorescences, and small ovoid, fleshy 
fruits; of local occurrence at low altitudes in Luzon. 

The strips of this bast that constitute the strands of the 
rope procured for testing vary considerably in size and color; 
some strips are 15 millimeters wide and 1 millimeter thick, 
and are stiff and amber brown. Others are only 0.2 millimeter 
thick, 6 millimeters wide, soft, and buff. Plate V, fig. 1, shows 
that most of the Cordia cumingiana bast strips are broad and 
very coarse. The strands average seven strips thick. 

When dry, rope made of this bast is low in tensile strength 


‘and breaking length. Wetting decreases the mean tensile 


А 


Strength of the fiber 6 рег cent, but for all practical purposes 
does not affect the mean elongation. All of the wet specimens 
broke in the unspliced portion of the rope, whereas three of 
the five dry specimens ruptured in eye-splices. The latter tests 
showed more discordant results than the former, the maximum 
variations from the mean in the five dry, and the five wet, spec- 
imens being 20 per cent and 18 per cent, respectively. 

A summary of the tests of this species made in the Bureau. 
of Science is given in Table XXXIV. 
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TABLE XXXIV. 


cumingiana. 


[Rope made at Disdis, Benguet Subprovince.) 


Mean diameter: 
Millimeters 
Inches А 

Mean perimeter, ог girth: 
Millimeters 
Inches 

True mean sectional area: 
Square millimeters 
Square inches 

Ultimate tensile strength (dry) : 
Mean in kilograms 
Maximum in kilograms 
Minimum in kilograms 
Mean in pounds - 
Maximum in pounds 
Minimum in pounds 

Ultimate tensile strength (wet): 
Mean in kilograms 
Maximum in kilograms 
Minimum in kilograms 
Mean in pounds 
Maximum in pounds 
Minimum in pounds 


12.1 
0.48 


38 
1.50 


86.8 
0.135 


337 
383 
270 
743 
845 
595 


316 
856 
275 
696 
785 
605 


Mean ultimate tensile strength per unit area (dry): 


Kilograms per square centimeter 
Pounds per square шев 


388 
5,500 


Mean ultimate tensile strength per unit area (wet) : 


Kilograms per square centimeter 
Pounds per square inch, 


Mean elongation at instant of rupture: 


Dry (per cent) 
Wet (per cent) 

Mean weight per unit length: 
Grams per meter 
Pounds per foot 

Average breaking length: 
Meters 
Feet 

Moisture (рег cent) 


CORDIA MYXA Linn. Anonang. 

Local names: Amónang (Albay, Bataan, Batangas, Benguet, Camarines, 
„Посоз Sur, Laguna, Mindoro, Pampanga, Pangasinan, Rizal, Sorsogon, 
Tayabas); bibili (Visayan); уйта (Balabac); salóyong (Tagalog); sina- 


lígan 


(Ilocos Sur). 


364 
5,160 


16 
16 


75.6 
0.0508 


4,450 
14,600 
12.61 


` 681. 


Physical tests of rope made from the bast of Cordia 
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A tree, usually about 10 meters high, glabrous or nearly so; 
leaves ovate to elliptic-ovate, margins usually xepand; inflores- 
cences lax, axillary and terminal, 5 to 10 centimeters long; 
flowers white or yellowish-white, small; drupe fleshy, ovoid, 
about 1 centimeter long, yellowish white, the pulp scanty; com- 
mon and widely distributed in the Philippines at low altitudes. 

Cordia туха, bast is wood brown, and the strands of the 
rope used in the test are from eleven to fifteen strips thick. 
The strips average 3 millimeters wide and 0.10 millimeter thick. 
When dry, rope made of Cordia туха bast is very low in 
tensile strength and breaking length. Wetting decreases the 
mean tensile strength 19 per cent. Filipinos say that the fiber 
is not suited for use in the wetted condition. Four of the five 
wet, and three of the five dry, specimens failed outside of eye- 
splices. The latter series of tests showed better agreement 
than the former, the maximum variation from the mean tensile 
strength being 15 and 34 per cent, respectively. 

A summary of the tests of this species made in the Bureau 
of Science is given in Table XXXV. 


TaBLE XXXV.—Physical tests of rope made from the bast of. Cordia 
туха. 
[Rope made at Langiden, Abra Province.] 


Mean diameter: 


Millimeters 7.96 
Inches 0.31 

Mean perimeter, or girth: 

Millimeters 25 
Inches 0.99 

True mean sectional area: 

Square millimeters 44.5 
Square inches 0.069 
^ Ultimate tensile strength (dry): 

Mean in kilograms 144 
Maximum in kilograms 162 
Minimum in kilograms 122 
Mean in pounds 818 
Maximum in pounds 857 
Minimum in pounds 269 

Ultimate tensile strength (wet): 

: Mean in kilograms 117 
Maximum in kilograms i 157 
Minimum in kilograms 101 
Mean in pounds 257 
Maximum in pounds 4 845 


Minimum in pounds 222 
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TABLE XXXV.— Physical tests of rope made from the bast of Cordia 
myxa—Continued. 


Mean ultimate tensile strength per unit area (dry): 


Kilograms per square centimeter 324 
Pounds per square inch 4,610 
Mean ultimate tensile strength per unit area' (wet) : 
Kilograms per square centimeter 263 
Pounds per square inch 3,130 
. Mean elongation at instant of rupture: 
Dry (per cent) 11 
Wet (per cent) 14 
Mean weight per unit length: 
Grams per meter e 34.9 
Pounds per foot 0.0235 
Average breaking length: 
Meters 4125 
Feet 13,500 
Moisture (per cent) 8.54 
GNETACEAE 


вм ETUM sp. Kuliat. 


Local names: Kaliít (Ilocano); kaliát or kandiát (Benguet); Кала 
(Itneg) ; kuliát (Bataan). 


A small tree with oblong, glossy, entire, acuminate, thin 
leaves; flowers minute, crowded in the points of the inflores- 
cences; fruit ellipsoid, one-seeded, about 2 centimeters long, the 
seed edible; widely distributed in the Philippines at low alti- 
tudes; usually sylvan. 

Gnetum вр. bast strips are rich brown, free from irregu- 
larities, and have a decidedly waxy touch and appearance. The 

/axy surface imparts a glossy sheen and, eombined with the 
smoothness of the strips, assists them to slip over each other 
when strained. The strands of rope average ten strips thick. 
The strips vary in width from 1 to 3 millimeters, average 0.25 
millimeter thick, and have a mean length of 503 millimeters. 
It will be noted that the strips are not only narrow and thin, 
but that they are shorter than those of any other bast measured. 

Of all the bast ropes tested, that made of Gnetum sp. fiber 
is the most tenacious and has the highest breaking length; 
moreover, it is exceptionally pliable. Gnetum вр. rope is 
stronger than machine-laid maguey rope made of Government 
grade Cebu No. 2 fiber and in tenacity approaches closely cordage 
made of the most superior grade of abacá fiber. When wetted 
for twenty-four hours this bast rope increases 31 per cent in 
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strength and is actually stronger than machine-laid abacá rope 
made of “Е” grade fiber. + | 

` АП test specimens of both the five dry, and the five wet, 
specimens, excepting one in the latter, ruptured outside of eye- 
splices. The maximum variation from the mean tensile strength 
of the dry specimen values was 29 per cent, and that of the 
wet specimens was only 11 per cent. Wetting not only greatly 
inereases, but improves, their uniformity. 

Rope made of Gnetum sp. bast is held in high esteem by 
Filipinos because of its great strength, pliability, and lightness, 
and is considered by Iggrots and Посапоз in Benguet, Abra, 
and Union superior to that made of any other local fiber. It 
is preferred for making wild-hog traps and for mounting seines 
and for trawl fishing. Fiber for these purposes is subjected 
to severe exposure and treatment and must be durable and re- 
liable. When used for mounting nets and for fishing lines the 
bast meets with extraordinarily hard usage. It is customary 
to stretch a rope from one bank of a river to the other, and at 

- regular intervals to suspend short lines to which hooks are 
attached. The rope of course is submerged, and frequently con- 
Siderable débris becomes lodged against it. More than one 
instance is on record in which a man was saved from being 
washed away by grasping such a rope, of about the size of a 
lead pencil. . 

А summary of the tests of this Species made in the Bureau 
of Science is given in Table XXXVI. 


ТАРЕ XXXVI.— Physical tests of rope made from the bast of Gnetum sp. 
[Rope made at Disdis, Benguet Subprovince.] 
Mean diameter: 


Millimeters 5.7 

Inches 0.23 
Mean perimeter, or girth: 

Millimeters 18 

Inches 0.71 
True mean sectional area: E 

Square millimeters - 21.5 

Square inches 0.033 
Ultimate tensile strength (dry): 

Mean in kilograms 166 

Maximum in kilograms 214 

Minimum in kilograms - 142 

Mean in pounds 366 · 

Maximum in pounds 471 


Minimum in pounds 312 Г 
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TABLE XXXVI—Physical tests of rope made from the bast of Gnetum 


$p— Continued. 
Ultimate tensile strength (wet): 
Mean in kilograms ` 217 : 
Maximum in kilograms 240 
Minimum in kilograms 205 
Mean in pounds 478 
Maximum in pounds Б 529 
Minimum in pounds. 452 
Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter 118 
Pounds per. square inch 11,100 
Mean ultimate tensile strength per uni* area (wet) : 
Kilograms per square centimeter 1,000 
Pounds per square inch 14,500 
Mean elongation at instant of rupture: 
Dry (per cent) | 10 
Wet (per cent) 12 
Mean weight per unit length: 
.." Grams per meter 19.7 
Pounds per foot 0.0132 
Average breaking length: г 
“ Meters | 8,450 
T'eet 27,100 
Moisture (per cent) . 11.45 
BOMBACACEAE 


BOMBAX CEIBA Linn. Malabulak. 

Local names: Béboi (Tagalog); bobor or tarokiók (Abra, Ilocano); ^ 
bubui-gubat (Mindoro, Rizal); dóldol (Ilocano); Кфраз, kapói (Jolo); 
malabülak (Laguna, Nueva Ecija). 


А very large deciduous tree, the trunk with large pyramidal 
spines; leaves palmately compound, leaflets oblong to lanceolate, 
10 to 20 centimeters long; flowers very large, red, appearing 
before the leaves; capsules about 15 centimeters long; seeds 
hairy; throughout the Philippines at low altitudes. 

Bombaz ceiba bast is orange-buff. The strips of rope procured 
for the test average 6 millimeters wide, 0.88 millimeter thick, 
and 967 millimeters long. Each strand averages ten strips 
thick. 

When dry, rope made of this fiber is medium in tensile strength 
and breaking length. Wetting diminishes its mean tensile 
strength 13 per cent. Three of the four dry, and one of the 
five wet, specimens broke in eye-splices. The maximum varia- 
tion from the mean tensile strength of the dry test pieces was 
9 per cent, and that shown by the wet series was 37 per cent. 
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This bast is rare and, therefore, is not commonly used for rope 
making. Filipinos say that it is suitable for wet-weather use, 
A summary of the tests of this species made in the Bureau 


of Science is given in Table XXXVII. 


TABLE XXXVIL—Physical tests of rope made from the bast of Bombax 


ceiba, 


[Rope made at Langiden, Abra l'rovince.] 


Mean diameter: 
Millimeters 
Inches 

Mean perimeter, or girth: 
Millimeters 
Inches 

True mean sectional area: 
Square millimeters 
Square inches 

Ultimate tensile strength (dry): 
Mean in kilograms 
Maximum in kilograms 
Minimum in kilograms 
Mean in pounds, 
Maximum in pounds 
Minimum in pounds 

Ultimate tensile strength (wet): 
Mean in kilograms 
Maximum in kilograms 
Minimum in kilograms 
Mean in pounds 
Maximum in pounds 
Minimum in pounds 


Mean ultimate tensile strength per unit area (dry): 


Kilograms per square centimeter 
Pounds per square inch 


Mean ultimate tensile strength per unit area (wet): 


Kilegrams per square centimeter 
Pounds per square inch 


Mean elongation at instant of rupture: 


Dry (per cent) 
Wet (per cent) 

Mean weight per unit length: 
Grams per meter 
Pounds per foot 

Average breaking length: 
Meters 
Feet 

Moisture (per cent) 


XIV, 6 King: Philippine Bast-fiber Ropes . 637 


ULMACEAE | 
TREMA ORIENTALIS Blume. Anabiong. 


Local names: Agandung (Cagayan); alindagon (Balabac, Moro); ana- 
bion (Visayan and Tagalog); anabiong (Mindoro, Negros, Rizal); anagum 
(Bicol); anariong (Batanes) ; anarong (Zambales); andaluyong (Bukid- 
non); annadung, hubulos (Bóntoc); dalunot maladurung (Bataan); hagod 
(Laguna, Tayabas); hanag-dáng, balibágo (Rizal); hanadióng, hinagding, 
inangdón, kungdén (Mindoro); henagdóng (Guimaras, Samar, Surigao, 
Tayabas); hinagdüng (Visayan); inangdón (Mindoro) ; indai-luging (La- 
nao); lagod, balibágo, dalunot, hanadióng (Tagalog); lamai, arandéng 
(Abra); malarurung (Igorot, Tagalog); malasikongdáron, dalunit, hinla- 
laong (Pampanga) ; nagdón (Occidental Negros) ; pargarandéngen (Panga- 
sinan); panGarandiiigin (Benguet); tatagtág (Guimaras). 


A small tree with oblong, ovate, somewhat harsh, oblique, 
acuminate leaves; small axillary inflorescences of very numerous 
minute flowers; and small, fleshy, ovoid drupes; very common 
and widely distributed in settled areas of the Philippines, 

Trema orientalis bast strips are cinnamon in color. They 
average 3 millimeters wide and 0.38 millimeter thick. The 
strands average nine strips thick. Plate V, fig. 5, shows that 
the strips are very irregular and ragged looking. 

When dry, rope made of Trema orientalis has the lowest ten- 
sile strength and breaking length of all ropes tested. However, 
when wetted, its resistance is nearly doubled. Even so, the 
tensile strength is low. Filipinos say that this bast is very weak, 
and that it makes a poor rope. For this reason it is not com- 
monly used for the fabrication of cordage. 

A summary of the tests of this species made in the Bureau 
of Science is given in Table XXXVIII, 


TABLE XXXVIII.—Physical tests of rope made from the bast of Trema 
orientalis, 
[Боре made at Dolores, Abra Province.] 


Mean diameter: 


Millimeters 8.3 

Inches 0.33 
Mean perimeter, or girth: 

Millimeters 26 

Inches 1.02 
True mean sectional area: 

Square millimeters 46.6 

0.072 


Square inches 
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TABLE XXXVIII.—Physical tests of rope made from the bast of Trema 
orientalis—Continued. 


Ultimate tensile strength (dry): 


Mean in kilograms 62.6 
faximum in kilograms i 79 
Minimum in kilograms ^ 46.7 
Mean in pounds Ж. . 138 
Maximum in pounds В 174 
Minimum in pounds | 108 
Ultimate tensile strength (wet): 
Mean in kilograms 122 
Maximum in kilograms 122 
Minimum in kilograms 121 
Mean in pounds 268 
Maximum in pounds j 269 
Minimum in pounds 267 
Mean ultimate tensile strength per unit area (dry) :. 
Kilograms per square centimeter 134 
Pounds per square inch 1,920 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 262 
Pounds per square inch 3,720 


Mean elongation at instant of rupture: 
Dry (per cent) 


a 


Wet (per cent) 21 
Mean weight per unit length: 

Grams per meter 44.1 

Pounds per foot  ' 0.0296 
Average breaking length: 

Meters 1,420 

r Feet | 4,660 
Moisture (рег cent) 8.90 
ANNONACEAE 


GONIOTHALAMUS AMUYON Blanco. Amuyong. 

Local names: Amáyong (Tayabas); lanútan (Occidental Negros); sa- 
814 (Ilocano, Abra). 

А glabrous tree with oblong coriaceous leaves, rather large 
flowers, and cylindric, elongated aromatic fruits; of local occur- 
rence, but widely distributed at low altitudes in the Philippines. 

The most conspicuous characteristic of Goniothalamus amuyon 
bast is its attractive apricot-buff color. Like most of the basts 
tested, the fiber of this rope is in the form of strips, which 
average 3 millimeters wide, 0.33 millimeter thick, and 794 milli- 
meters long. 

When dry, rope made of this bast is very low in tensile 
strength and breaking length. Wetting reduces the mean ten- 
sile strength 15 per cent. The wet.specimens gave very uniform 
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breaks, the maximum variation from the mean being 9 per cent, 
while that shown by the five dry specimens was 21 per cent, 
Three of the dry, and two of the wet, specimens failed їп 
eye-splices. 

А summary of the tests of this species made in the Bureau 
of Science is given in Table XXXIX. 


TABLE XXXIX.—Piysical tests of rope made from the bast of Goniothalamus 
amuyon, 


{Коре made at Dolores, Abra Province.] 


Mean diameter: 


Millimeters 92 
Inches : ; 0.36 
Mean perimeter, or girth: 
Millimeters , 99 
Inches 1.14 
Truc mean sectional area: 
Square millimeters 40.9 
Square inches 0.063 
Ultimate tensile strength (dry): 
Mean in kilograms 141 
Maximum in kilograms 157 
Minimum in kilograms 112 
Mean in pounds 311 
Maximum in pounds { 347 
Minimum in pounds 247 
Ultimate tensile strength (wet): 
Mean in kilograms 120 
Maximum in kilograms 130 
Minimum in kilograms 109 
Mean in pounds . 264 
Maximum in pounds 287 
Minimum in pounds 241 
Mean ultimate tensile strength per unit area (dry): 
Kilograms per square centimeter 345 
Pounds per square inch 4,940 
Mean ultimate tensile strength per unit area (wet): 
Kilograms per square centimeter 293 
Pounds per square inch 4,180 


Mean elongation at instant of rupture: 
Dry (per се)” 
Wet (per cent) 18 
Mean weight per unit length: 


Grams per meter 38.4 
Pounds per foot 0.0258 
Average breaking length: N 
Meters рр 
Feet | m 


Moisture (per cent) ` 
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VARIATIONS IN TESTS 

The handmade bast-fiber rope, with one or two exceptions, 
gave very erratic results. Taken as а whole the wet specimens 
gave somewhat more erratic results than the dry ones. For 
the dry specimens the maximum average variation from the 
mean was 17 per cent, and for the wet, 20 per cent. Table XL 
records the maximum variations from the mean in tensile- 
strength tests of five samples, each, of dry and wet rope 
specimens. 
TABLE XL.—Maximum variation from the mean tensile strength of rope 

in the dry and the wet series of five tests each. 
HANDMADE BAST-FIBER ROPES. 


А Maximum zen 
from mean tensile 
strength. 
Fiber. MES 
D 
d Dry Wet | 
series. | series. | 
{ KA E r TE - — 
| Per cent, | Per cent, 
| Abroma fastuosa; unretted bast. 21 2 
` Abroma fastuosa; retted bast .61 (b) 
| Commersonia bartramia . 20 | 26 
| Helicterca hirsuta . п | n 
Kleiahovia hospita. в 17; 30 
Pterocymbium tinctorium |o 2 18 
; Ptcrospermum diversifolium - 14 8 
|. Sterculia crassiramea 1 16 
Sterculia foetida .... 4| ез 
| Sterculia oblongata.. 9 17 
Sterculia stipularis 29 22 
Bombycidendron vidalianum 18 30 
Malachra fosciata. 20 6 
Sida acuta 2i eT 
| Thespesia lampas .. 24 21 
Urena lobata ....... 34 1 
| Columbia blancoi 16 10 
Corchorus olitorius 1 18 
Grewia eriocarpa - 19 34 
Grewia bilamellata ... | n 29 
Grewia multiflora... 13 29 
Allacautkus glaber 15 19 
Artocarpus communis; young bast 20 16 
Ficus benjamina 19 22 
Ficus forstenii 23 21 
Ficus pachyphylla. | 16 25 
Ficus palawanensia .. i 12 30 
Cordia cumingiona. | 20 3 
Cordia туха - | 15 
Gnetum Bp.. 
Bombas ceiba. 
Trema orientalis 
Goniothalamus amuyon 
PAL pu heb uk ab oeca wan wneere gs weqabsaeanescedcnbecdneneus concer] 
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TABLE XL.—Mazximum variation 


from the mean tensile strength of rope 
in the dry and the wet se dd 


ries of five tests each—Continued. 
MACHINE-LAID ROPES MADE OF COMMERCIAL CORDAGE FIBERS, 


я ща р — — TEN 
i 


;Maximum variation| 
„ | from mean tensile 


strength, 
Fiber. 


Dry Wet 
series. | series. 


Per cent. | Per cent. 


| Musa test аБасй rope, 31 millimeters in circumference ........ 5 8 
Musa (ет! grade “F” abacd rope, 15 millimeters in cireumference .. 10 1 
Musa tertilia; grade "С" abacá rope, 26 millimeters in circumference - 7 $ 
Musa textilis; grade “С” abacá rope, 16 millimeters in circumference ._ 3 15 


Agave cantala; maguey, grade Cebu No. 2, горе, 26 millimeters in cireum- 


j ference .... п 
Н Average.. ц 
к E am " 220 s 
HAND-LAID ROPES MADE OF MISCELLANEOUS FIBERS. 

Cocos nucifera; rope 60 millimeters in cireumference ... 8 412 
Cocos nucifera; rope 44 millimeters in circumference 8 42 
Cocos nucifera; rope 24 millimeters in circumference 25 20 


Corypha data; buntal .. 
Атотит sp 
| Anamirta eocculus 
Dendrocalamus merrillianus. 


A VERRE puces E TO e a e ces A A E INED 
а Three tests only. * Four tests only. ; 
>No test made. 4 Only two tests made and these are practically identical. 


In Table XLI are tabulated the number of rope test speci- 
mens ruptured, together with the manner of their failure. Two 
hundred forty-eight dry specimens were broken, of which 122, 
or 49 per cent, failed in eye-splices. Of the 217 wet test pieces 
78, or 36 per cent, ruptured in eye-splices. 

Fifty-seven per cent of the dry, and 69 per cent of the wet, 
specimens that gave maximum tensile-strength values failed 
in the unspliced portion of the test pieces. Breaks in eye- 
splices do not necessarily imply that the various test specimens 
are faulty, abnormal or low in value; for frequently the 
minimum values in both wet and dry specimens were obtained 
from those that .failed in the unspliced portion of the rope 
between the eye-splices, whereas the maximum values were 
often obtained for pieces that ruptured in the eye-splices. 

In the dry specimens the number of breaks and of par 
values from test pieces breaking in the- eye-splices. is abou 
equal to the number of those obtained from test pieces that 

166157——6 
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failed in the unspliced sections of the test specimens. How- 
ever, wetting reduced considerably the number of specimens 
breaking in eye-splices and seemed to cause failure in the un- 
/ TABLE XLI.—Number of rope test specimens ruptured and Ше manner of 
Ы their failure. 
[U = in the unspliced section; Е == іп an eye-splice.] 
HANDMADE BAST-FIBER ROPES. 


| ; 
Number of |SRecimensbrO| ^ Gecurrenceof failure in 
tests averaged, splices. specimen giving—- 
LI EE 4 * TER = 4 
Fiber. Minimum | 
value. t 
Dry. | Wet. | Dry. | Wet. — | 
Dry | Wet | Dry | Wet 
j series, | series. | series, | series. 
Ee c EY Цена bo p L—- PE 
Abroma fastuosa (unretted) .... 5 5 2 il v пору; 
Commersonia. bartramia....... 5 5 4j af б | ud к Тои | 
Helicteres hirsuta. y. o 5 0 2| U U U E 
Kleinhovia hospita. 5 5 0 2| U и и u | 
Pterocymbium tinctorium ... 5 5 3 0| E U E U 
Pterospermum diversifolium... 5 5 5 1] E ч E u 1 
Sterculia erassiramea . 5 5! 1! зу U U E | 
Sterculia foetida .. а 5 al oj ib ou E U U 
Sterculia oblongata. ы 5 Bi | 3| U U U у 
Sterculia stipularis ...........- Pow 5 2: sule! U E | 
Bombycidendron vidalianum.| — 8| — 81 3) 2) U | U tu U | 
Malachra fusciata... 5 5i 2; 1| и U E Е! 
Sida acuta 5 4| s] 3; о | и | к [EG 
Thespesia lampas .. 5 Bi зі i| E оро ро! 
Urena lobata .... 5j 5 4i 2| E U | ври: 
Columbia blancoi. 5 5 2! 2| U и Е Ui 
Corehorus olitorius. 5 25] 3| 2| E EU E 
Grewia eriocarpa .. 5! 5! 2| 3| E, Е | Е E | 
Grewia bilamellata 5 ete aj of ututay Uo: 
Grewia multiflora. 5 sj 8 1 ви ру | ER: 
Allacanthus glaber {| 5 si 4| 2| Е | Е у 1 у | 
Artocarpus communia; (young 1 | | H 
bast). E": 5 2! 2| E u | u lou 
Ficus benjamina 5 5 2) oj U U E | U 
Ficus forstenii 5 5 2 o] U Uk U 
„| Ficus pachyphylla. 5 5 1 2; U E : UÍ Е 
k Ficus palawanensi: ly ав 5 1 1! E отоу | Е 
Cordia cumingiana Ru 5 5 3 о Е U ! оро 
Cordia туха .._.... 4 5 Б, 214 1| E | Е U u 
Gnetum вр... Бе 5 0 1| у U | U U i 
Bombaz ceiba 4 5 3 1| ej Е | Е | U: 
Trema orientalis ..... 5 2 2 1 U E UU: 
Goniothulamus amuyon 5 5 3 2| u |. u E | U | 
mo| i| e| аго | o | © | e ] 
* 19U, 59 per cent; 13E, 41 рег cent. 220, 69 per cent; 10E, 31 per cent. 
b 28U, 72 per cent; 9E, 28 per cent. 1 42,7 per cent. 
е 200, 63 per cent; 12E, 37 per cent. 382.9 per cent. 
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TABLE XLI—Number of rope test specimens ruptured and the manner of 
their failure— Continued. 


MACHINE-LAID 


ROPES MADE OF COMMERCIAL CORDAGE FIBERS. 


j Number of , Specimens bros 


| r simens bro, Осситопсе of failure in 
i teste averaged, | splices: | specimen giving— i 
e iE ces а, Е 
d 1 
Fiber. Maximum Minimum 
value, value, 
Dry- | Wet. | Dry. | Wet. | UE 


1 
i Dry | Wet | Dry | Wet 
series, | series. ; series. | series. 


Мила textilis; grade “F” 
Bbacá rope, 31 millimeters 1 

in circumference... ilii. u| de. и | Е | Е | Е | Е 
Musa testilis; grade “G” | 

вас rope, 26 millimeters | 


in сїгситїїегепсе............ 15 wo; wl в ү у E E 
10 u 2| E E E U | 
æj *m| | 09 | 9 то Те 


HAND-LAID ROPES MADE OF MISCELLANEOUS PHILIPPINE FIBERS. 


] 
Cocos nucifera; coir торе, 50 і ! 
millimeters in circumference_| 5 ! 4 2! o| E у U U 


Cocoa nucifera; coir rope, 44 | 
millimeters in circumference. 8 4 5 1| U U E E 
Cocos nucifera; coir rope, 24 
| millimeters in circumference.) 12 6 2 3] vU U U у 
Согурйа elata; buntal rope, 22 f | | 
millimeters in circumference. 5 5 8 2 U у Е E | 
| Amomum вр........ аса ыы Hi 5 1 К 2 E U U E i 
| Anamirta сосещия. si 3 0 U | Е | И, 
Е Dendrocatamus merrittianus...| — 8| s| aj) | B'| E | E | U 
| Таа rec or a| 3| a] оз 9 | 9 e oj e 
; 1 ! X 
Grand total. me] a| om} »s| @ | @ | & | 9 
* 1U, 33 рег cent ; 2E, 67 per cent. a 40.6 per cent. 
* 8E, 100 рег cent, » 49.8 per cent. 
8 AU, 57 per cent; ЗЕ, 43 per cent. ? 36 per cent. 
DSU, 71 per cent; 2E, 29 per cent. 124U, 57 per cent; 18E, 43 per cent. 


"290, 69 per cent; 13E, 31 per cent. 
*24U, БТ per cent; I8E, 43 per cent. 
t 21U, 64 per cent; 15E, 36 per cent. 


X $4 per cont. 

146.7 per cent. 

m 37.8 per cent. 
spliced sections of a larger proportion of the specimens giving 
maximum values. On the other hand, the preponderance of 
minimum values is not found in those that broke in eye-splices. 
About half of the dry test pieces giving minimum values failed 
in the unspliced section of the test piece. As in the case of 
the maximum values, wetting had the effect of causing a still 


less number of breaks in eye-splices. 


644 Philippine Journal of Science 1919 


Machine-laid rope made of commercial cordage fibers gave 
very concordant results, the average maximum variations from 
the mean tensile strength in the dry and the wet specimens 
being 7 and 11 per cent, respectively. Handmade coir rope 
(coir is a filamentous fiber like abacá) also gives excellent 
agreement; this indicates that machine fabrication is not nec- 
essarily the main factor in determining whether the tensile- 
strength values will be concordant or not. "Therefore, the failure 
of a test specimen in an eye-splice is normal and there can be 
no question as to the acceptability of such values. Apparently 
uniformity in tenacity values depends largely upon the nature 
of the fiber, and the irregular tensile-strength values must be 
attributed largely to the cruda nonuniform nature of the bast 
itself. 

The summary of averages of the tensile-strength tests, break- 
ing length, weight per unit length, elongation, girth, diameter, 
etc, of the test specimens is arranged by species in Table 
XLII. 

. SUMMARY 


The averages of two series of tests on the tenacity of Philip- 
pine bast-fiber ropes are given; the one on air-dry specimens, 
апа the other on specimens that had been immersed in fresh 
tap water for twenty-four hours. In order to show the relative 
strength of bast ropes, as compared with standard fiber cordage, 
a few tests of machine-laid abacá and maguey rope are given. 
А few results of tests of miscellaneous ropes made of material 
not coming under the classification of either bast or standard 
cordage fiber have been included also. А primitive wooden 
rope-laying apparatus is described and illustrated. 

In Table III are recorded the mean tensile strengths of the 
dry bast ropes tested. Dry rope made of Gnetum sp. bast, having 
а mean circumference of 18 millimeters, heads the list with a 
maximum mean tensile strength of 773 kilograms per square 
centimeter (11,100 pounds per square inch). This value com- 
pares favorably with the values for “F” and “G” grades abaca 
rope. Rope made of coir fiber, which ranges in strength from 
170 to 185 kilograms per square centimeter (2,420 to 2,640 
pounds per square inch), ranks with the poorest basts. 

In Table IV are recorded the mean tensile strengths of ropes 
that had been immersed for twenty-four hours in fresh tap 
water. Rope made of Gnetum Sp. fiber still heads the series 
with even augmented tenacity. It will be noted that wetting 
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has a marked influence upon, and generally causes a slight 
decrease in, the tensile strength of most bast ropes, 

In Table V are recorded, in the order of their magnitude, the 
breaking lengths of the ropes tested, and the general order follows 
that of the relative tenacity. Of the bast ropes, the rope made 
of Gnetum sp. is the highest, with a breaking length of 8,450 
meters (27,700 feet), which closely approaches the values of the 
various abacá ropes tested. Despite its light weight, rope made 
of coconut fiber, which is sometimes considered a standard cord- 
age material has a breaking length inferior to most of the 
bast-fiber ropes tested. The elongation of bast-fiber ropes is 
generally less than that of most standard cordage fibers. Wet- 
ting has the effect of increasing the mean elongation of nearly 
all of them. The minimum and maximum averages for dry and 
wet specimens are 6 and 16 per cent, and 9 and 25 per cent, 
respectively. с 


TABLE XLII.—Summary of tensile-strength and other tests of Philippine fiber ropes, urranged by species. 


BAST-FIBER ROPES. 


Scientific name, 


Name most commonly used 
in the Ilocano provinces, 


Mean tensile strength. 


Dry. 1 Wet.o 
2 ЕЕ i-- D 
Kilos | Pounds Kilos | Pounds 
Kilos. | Pounds. | persq. | per sq. Kilos. | Pounds,! per eq. | per sq. 
ст. ! inch. em. inch. 
Abroma fastuosa; rope made of crude strips of bast... 482 1,063 545 7,760 | 282 €21 319 4.530 
Abroma fastuosa; rope made of retted bast 151 345 643 910; (1) 0) 0) (0) 
Commersonia bartramia а. 882 843 | 3921 5550] 259 70 266 | 8,780 | 
Helicteres hirsuta__. Kol-lokol-lot ti 345 161 | 438; 6,230. su | 685 | 396 | 5,620 
Kleinhovia hospita Bitnong .. 360 793 | 3091 4900, 3M | 737 | 286 | aozo | 
Pterocymbium tinctorium ... 435 959 | 381! 5,420! 496 1,093 | 435 | 6,180 | 
Pterospermum diversifolium . 75.7 167 263| 3,7101 15.3 168 261} 3,690 | 
Sterculia erassiramea Bannakalau | 483 1,064 398: 6,660) 313 623 308 ,980 | 
Sterculia soetida -| Bangar. 56.7 125 200] 280! вт! 125 200] $2,800: 
Stere 382 842 398| 5,650] 279 615 291] 4,130 | 
Sterculia stipularis forma .. Labnay. 79.4 115 268! 3,800 108 239 366 5,200 
Bombycidendron vidalianum . Lusuban.. 199 438 630| 8,940 143 327 468] 6,670 
Malachra fasciata ............ Bakembakes 135 298 687} 9,030 115 253 543 , 700 
Sida acuta. Tackimbaca .. 193 426 | 45| 6,7601. 205 | 453 502] 7,190 
Thespesia lampas Dal-dal-lupang . 155 за: 258] 3,8001 мз | 370 2911 4,130 
Urena lobata var, scabruscula 4 Puriket 146 822 : 4821 6,8501 11 244 266] 5,200 
Columbia blancoi .._.... .| Keddeng . 347 765 | 302] 4,270! 252 716 306| 4.940 
Corchorus olitorius -| Saluyot. 165 364 | 5034 7130; 118 260 360} 6,100 
Grewia eriocarpa . Bariw-an .. 100 225 | 394| 6,630 98.8 218 381| 5,450 
Grewia bilamellata Benglaren.. 124 2:4 8201 4,570 69.8 154 180| 2,510 
Grewia multifora 321 708 | 3:6 | 5,360] 283 624 332 | 4,730 
Allaeantkus glabe 231 509 231! 8,2901 253 | 561 2531 8,690 


979 


доиатов fo шылто га уа 


ster 


Artocarpus communis k | Bakak — 1M, 


Artocarpus communis | 222 
Ficus benjamina . 156 
Ficus forstenii . 59.8 
Ficus pachyphylia 160 i 
Ficus palawanensis 14 + 
Cordia cumingiana. - Maratarong. 337 
Cordia myxa........ =l Anonang . 144 
Gnetum sp ... ---| Kaliat .... 166 
Bombaz eciba .. --- Bobor or taroktol Ta | 
Trema orientalis ..... -..j Arandong 62.6 ; 
Goniothalamus amuyon .. €— A | Saguiat -..._.-----2- 2-2... 141 


356: 5,070. 
361 | 5,220 | 
480 6,830 
141 2,200! 
40$| 6,000 
752} 10,700 
388] — 5,500 
324) 4610] 
тїз | 1,10 
405| 5.720 
134 1,920 
315 4.940 


340 j 4,830 
Oo 7 0 
ат | 6,700 
222| 3,160 
544 | 7,160 
тв | 10, 900 
364| 5,160 
263| 3,180 
1,000 | 14,500 
351| 4,900 
262| 3,720 
293 4,180 


* This rope sample was made of a mixture of Urena lobata and Corchorus olitorius basta in about equal proportions. 


2 Bast from old tree, 

* Bast from young tree. 

! No test made. 

° Rope submerged in fresh tap water twenty-four hours before testing. 
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TABLE XLIL—Summary of tensile-strength and other tests of Philippine fiber ropes, arranged by species—Continued. 


ROPES MADE OF MISCELLANEOUS PHILIPPINE FIBERS. 


Namemost commonly used 


i Scientific name. : n 
in the Hocano provinces. 


! 
| 
| Musa textilis; grade “F” abacáb 
Do... 
Musa textilis; grade “G” abacáb 
По--бащшъетнанацананао, 
Agave cantala; Cebu No, 25. 
Agave cantala в... 
Agave cantala i 
Corypha elata + . 
Corypha elata t .. 
Cocos nucifera; coir п 
Cocos nucifera; coir © ..................._..............|..... 


Dendrocolamus merrillianus .. 
| Anamirta cocculus m _ 
Атотит вр 


Е 


Labtang ... 


| Agset or gag-et ... 


Mean tensile strength. 


Dry. 

Kilos. 
Kilos. P Pounda. | per sq. 

em. 
724 1,596 | 943 
151 333 | 94 
398 878 74 
187 345 1,110 
322 709 139 
16 322 408 
122 270 | 288 
403 887 |” 232 
77.1 170 222 
295 | 651 185 
222 1 490 70 
63.8 | 152 16 
18 834 231 
192 424 149 
89.8 | 198 349 


Pounds | 
per sq. 
inch. 


13, 400 
13, 800 
10,600 
15,700 
10,400 
5, 850 
4,080 
3,300 | 
3,150 
2,610 
2,420 
2,490 
3,880 
2,150 
4, 950 


Wet.o 
| Kilos | Pounds 
Kilos. | Pounds.| per sq. | ‘per sq. 
em. inch. 
127 1,604 946 | 13,500 
143 316 | 923 | 13,100 
406 896 | 159 | 10,800 
166 366 1,180 | 16,790 
24 | 626 651] 9,220 
[0] [0] [0] [0] 
0) 9) [0] Q 
o o: 0) [0] [0] 
89.3 197 | 257! 3,650 
217 479 | 136 | 1,940 
191 420 | M6; 2,070 
*57.6 2107. *18 1 а2,100 
235 | вов! 1179! 2,640 
nuo! 313 10| 1,570 
£3.5 184 325 | 4,600 


* Strength after having been immersed in stagnant {ар water twenty-one days. 
P Machine-made rope; all other ropes are handmade. 
* Rope made from fiber machine cleaned at the Bureau of Science. 
* Rope made from the leaf of the buri palm. 
f Rope made of the vascular fibers found in the petioles of the buri-palm leaf. 


в Rope made at Santo Domingo, Посоз Sur. 


t Rope made at Sulvec, Ilocos Sur. 
1 No test made. 


™ Entire vine twisted into a three-strand rope. 
"Rope made at Caoayan, Ilocos Sur, from salt-water retted coir, 


° Rope submerged in fresh tap water twenty-four hours before testing. 
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BAST-FIBER ROPES. 
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Average elonga- А 
| me Ето NM EI 
Soientife name. Lr c Raae дири MM ed 
Dry. Wet, | to girth of rope, 
— — — ÁN En Se = - л 
Meters, | Feet, | Pounds) ре | Por cent. per cent.| тт, | ан, тт, | in 

Abroma fastuosa; rope made of per foot. | meter, 

crude strips of bast 5,710 18,900 0. 0562 83.7 #12 «13 36 1.42 1.5 0.45 
Abroma fastuosa; rope made of 

retted ова. 7.40 | 25,400] 0.0136 20.2 0) [0] 19 0,15 6.1 0.24 
Commersonia bartramia. 4,010 13, 800 0. 0632 93.9 £14 £13 38 1.60 12.1 | 0.48 
Helicteres hirsuta. Kol-lokol-lot ti bao 3,950 12,950 0.0587 87.4 «13 x13 35 1.38 1.2 0.44 
Kleinhovia hospita. Bitnong ... 3,870 12,700 0.0625 | 92.9] £13 13 39 1.54 12.4 | 0.49 
Pterocymbium tinctorium .. -| Marakapas 4,560 14, 900 0.0642 95.4 810 £12 42 1.66 13.4 0.53 
Pterospermum diversifolium Baroy ... 2,620 8,620 0.0194 28.9 i 15 21 0.83 6.7 ! 0.26 
Sterculia crassiramea. Bannakalan .. 5,050 16,600} 0.0642 95.5 #13 #14 40 1.58 12.7 0.50 
Sterculia foctida.. Вапраг.. 1,964 6,4501 0.0194 28.8 6 10 22 0.87 7.0 0.28 
Sterculia oblongata Sinaligan 4, 490 14, 700 0, 0572 85.1 #13 #14 88 1.50 ; 12.1 0.48 
Sterculia stipularis forma .. Labnay ... 2,980] 9,780] 0.0179; 26.6 7 10 22, 087) 70 0.28 
Bombycidendron vidajianum. Lusuban.. 6, 950 22, 800 0.0192 28.6 12 M 22; 0.87. 7.0 0,28 
Vf Malachra fasciata Bakembakee. 1,580 24,800 0.0120 17.9 8 10 17 0,67 | 5.4 0.21 
Sida acuta... Tackimbaca .. 5. 770 18, 900 0. 0225 33.5 14 18 24 0.95 1 T.6 0.30 
Thespesia lampas.. Dal-dal-lupang 8, 180 10,400 | 0.0327 48.7 9 13 80 1.18! 9.6 0.38 
Urena lobata var, scabrusculad...| Puriket 6, 180 20,300 0.0159 23.7 8 1 21 0.88 | 6.7 0.26 
Columbia blancoi ..... Keddeng | 8,510 |° 11,500 | 0.0663 98.7 e13 #15 43 1.69 13.7 0.54 
Corchorus olitorius _ Saluyot , 5,420 17,800 0.0205 80.5 8 10 22 | 0.87 | 1.0 „0.28 
Grewia eriocarpa. .. Bariw-an._-....---2..2-2.. 1 5,050 16,600 0.0136 20.2 | 6 9 201 0.191 6.4 0.25 


* 9 This rope sample was made of a mixture of Urena L 


f Gauge length, 100 centimeters; all other test pieces 


! No test made. 


obata and Corchorus olitorius basts in about equal proportions. 
had в gauge length of 50 centimeters, 
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ТАВІЕ XLII.—Summary of tensile-strength and other tests of Philippine fiber ropes, arranged by species—Continued. 


BAST-FIBER RODPES— Continued. 


Scientific name. 


Menn breaking 
length. 


Grewia bilamellata 
Grewia multiflora . 
Allacanthus glaber 
Artocarpus communis 
Artocarpus communis i 
Ficus benjamina .... 
Ficus forstenii... 
Ficus pachyphylla . 
Ficus palawanensis 
Cordia cumingiana.. 
Cordia myra.. 
Gnetum вр.. 
Bombaz ceiba.. 
Trema orientatü 
Goniothalamus amuyon 


Name most commonly used | 
in the Hocano provinces. 
Meters, 
8,810 | 
3,660 
2,440 
4,450 
4,560 
Balete .. 5,080 
Puos or ризриз 1,600 
Гаса а 4,930 
6,230 
Maratarong. 4, 450 | 
1 Anonang 4,125 
Kaliat .. 8,450 | 
| Bobor or taroktok 4,620 ` 
Arandong Го 1420 
| 8,699 


| Saguiat Ссс; | 


| Pounds 


Feet. | por foot. 
32,500 | - 0.0219 
12,000 | 0.0591 
8,080 | 0.0635 
14,600 | 0.0153 
14,900 | 0.0228 | 
16,500 | 0.0208 
5,280 | 0.0251 
16,200 ' 0.0204 
20,4001 0.016 
14,600: 0.0508 
18,500 1 0.0235 
7,700 | 0.0132 
15,150! 0653! 
4,660! 0.0295 
12,059! 0,0258 


| Average weight 
per unit length. 


togirth of rope. 


| 


| Я 1 

Average diameter ' 
of rope based on a 
circle having a cir- 
cumference equal i 


€ Gauge length, 100 centimeters; all other test pieces had 


3 Bast from old tree. 
* Bast from young tree. 
! No test made. 


a gauge length of 50 centimeters. 


in. 


0.95 
14 
150 
0.15 | 
1.18 | 
0.91 | 
0.87 | 
0.87 ; 
0.75 | 
1.50 1 
0.99 | 
ani 
L02: 
1.02, 
114; 


| Average elonga- | 
ition at the instant 
of rupture. | Average girth of 
cord. 
Dry. Wet. 
Grams | 
per Per eent.| Per cent. тт. 
meter. i 
32.6 11 11 24 
87.9 *10 eil 36 
94.4 «13: «25 39 
22,8 п 15 19 
вв © | @ 30 
31.0 э! 15 23 
31.5 п | 18 22 | 
80.8} 12 | 17 22 
24.7 | 12 | 19 19 
756 | — «16 #16) 38 
34.9 1 и | 25 
19.7 10 i 18; 
{827 10 | 26 | 
i 4111! 1 21 26 
38.4 Н 9 в 29 
! і 


тт. 


1.6 
11.5 
12.4 

6.1 

9.6 

7.3 

1.0 

1.0 

6.1 
12.1 

7.96 

5.7 

8.3 

8.3 

9.2 


1 
1 
i 
H 
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ROPES MADE OF MISCELLANEOUS PHILIPPINE FIBERS. 


i 


1 A 
| 


* Machine-made rope; all other ropcs are handmade. 
* Rope made from fiber machine cleaned at the Bureau of Science. 
* Rope made from ihe leaf of the buri palm. 


"Rope made at Santo Domingo, Ilocos Sur. 
! Rope made at Sulvec, Посоз Sur. 


No test made. 


™ Entire vine twisted into a three-strand rope. 
"Rope made at Caoayan, Ilocos Sur, from salt-witer rotted coir. 


* Rope made of the vascular fibers found in the petioles of the buri-paim leaf. А 
* Cuuge length, 109 centimeters; ай other test pieces had a gauge length of 50 centimeters. 


Musa textilis; grade "F" abacáb..| Abacá .. 42,300 | 40,4001 0,0395 53.8 | a3] casi зї. L2 | 9.9 0.39 

11,9001 39,000 | 0.0055 12.7, 8! 12: 15, 0.591 48 0.19 

В,2901 27,5001 0.03191 47.51 16 кїз 26 10: 88 0.33 

10,200; 83,8001 0.0104] 15.41 в | 15i 16 0.63 5.1 | 0.20 

Agave eantala; Cebu No. 2b 9,250| 30,700; 0.0221 34.3] — #32 zii 261 1.02 8,3 0.33 

Agave cantala h 3,750 12,800, 0.0262 38.9 | Q Qt! 2з! 0.91 7.8 0.29 

Agave cantalu V. 3,810] 12,600] 0.0016 2.2: 0 [0] 25: 0.98 7.95] 081 

Corypha elata. .. 3,630] 11,900] 0.07451 12; «38! (0 | LE | 14:9 0.69 

Corypha elata t . 3,100 | 12,10| 0.0240 20.8 и | 18 | 2: 0.811 то 0.28 

|" Cocos nucifera; coir а. 2,620) 8610) 0.07561 1125 #36 508 | so! 197] 159 0.63 

Cocos nucifera; coir e 2,70; 8,990 | 0,03! — BL5| 39 | 42 а 118) 140 0.55 

3, 550 | 11,650 0.0130 19.4 30 32 24 0.95 7.6 0.30. 

Dendrocalamus merrilliauus 3,800 | 12,4:0 | 0.0669 99.6 к #16! 46 L81j 14.6 0.58 

Anamirta cocculua™....... 3,200 | 10,500| 0.0404 60.1 19 ғи 4 178] 14.0 0.55 

Amomum sp . 5,530] 18,150] 0.0109 16.2 E] 10 20 0.79 64 0.25 
ир d a m SR 
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Fig. 


FIG. 


12. 


13. 


ILLUSTRATIONS 


PLATE I . 


- Laying a three-strand rope having a mean girth of 30 millimeters, 


made of crude strips of Artocarpus communis bast at Sappaac, 
Abra, obtained from the trunk of an old tree. 

Heavy hardwood rope-laying apparatus. (pagtalian, Ilocano) 
used in Caoayan, Ilocos Sur, for. making large-sized mooring 
ropes, together with two coils of rope made therewith. One coil 
of rope is made of maguey (Agave cantala) and the other of 
a species of bamboo (Dendrocalamus merrillianus). 


PLATE IT 


. Laying a three-strand rope having a mean girth of 19 millimeters, 


made of retted Abroma fastuosa bast at Sappaae, Abra. The 
view shows the triple-crank end of the crude rope-laying ap- 
paratus with strands still separate. In the foreground are 
two men holding spun and unspun bast. 


- Form of specimen used for making tensile-strength tests of Philip- 


pine bast-fiber ropes. 
PLATE ПІ, PHILIPPINE BasT-FIBER ROPES 


. Rope having a mean girth of 19 millimeters, made of retted 


Abroma fastuosa bast. 


. Rope having a mean girth of 36 millimeters, made of crude (un- 


retted) strips of Abroma fastuosa bast. 


. Rope having a mean girth of 88 millimeters, made of crude strips 


of Commersonia bartramia bast. 


. Rope having a mean girth of 85 millimeters, made of crude strips 


of Helicteres hirsuta bast. 
Rope having a mean girth of 39 millimeters, made of crude ribbons 
of Kleinhovia hospita bast. 


. Rope having a mean girth of 42 millimeters, made of crude strips 


of Pterocymbium tinctorium bast. 


. Rope having a mean girth of 21 millimeters, made of crude strips 


of Pterospermum diversifolium bast. 


. Rope having a mean girth of 40 millimeters, made of crude ribbons 


of Sterculia crassiramea bast. 


. Rope having a mean girth of 22 millimeters, made of Sterculia 


foetida bast. 


. Rope having a mean girth of 38 millimeters, made of crude ribbons 


of Sterculia oblongata bast. 


. Rope having a mean girth of 22 millimeters, made of crude strips 


of Sterculia stipularis bast. 

Rope having a mean girth of 22 millimeters, made of crude strips 
of Bombycidendron vidalianum bast. 

Rope having a mean girth of 17 millimeters, made of retted 


Malachra lineariloba bast. 
653 
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14. Rope having a mean girth of 24 millimetors, made of rotted 


Sida acuta bast. 


15. Rope having a mean girth of 30 millimeters, made of crude Thes- 


pesta lampas bast. 
PLATE IV. PHILIPPINE Bast-riper ROPES 


1. Rope having a деап girth of 21 millimeters, made of a mixture, 
in about equal proportions, of crude strips of Urena lobata and 
Corchorus olitorius bast. 

2. Rope having a mean girth of 43 millimeters, made of crude strips 
of Columbia blancoi bast. 

3. Rope having a meant girth of 22 millimeters, made of crude strips 
of Corchorus olitorius bast. 

4. Rope having a mean girth of 24 millimeters, made of crude strips 
of Grewia bilamellata bast. 

5. Rope having a mean girth of 20 millimeters, made of crude strips 
of Grewia eriocarpa bast. 

6. Rope having a mean girth of 36 millimeters, made of crude strips 
of Grewia multiflora bast. 

7. Rope having a mean girth of 39 millimeters, made of crude strips 
of Allaeanthus glaber bast. 

8. Rope having a mean girth of 19 millimeters, made of crude strips 
of young Artocarpus communis bast. 

9. Rope having a mean girth of 30 millimeters, made of crude strips 
of old Artocarpus communis bast. 

10. Rope having a mean girth of 23 millimeters, made of crude strips 
of Ficus benjamina bast. 

11. Rope having a mean girth of 22 millimeters, made of crude strips 
of Ficus forstenii bast. 

12. Rope having a mean girth of 22 millimeters, made of crude strips 
of Ficus pachyphylla bast. 

18. Rope having a mean girth of 19 millimeters, made of crude strips 
of Ficus palawanensis bast. 


PLATE V. PHILIPPINE BAST- AND MISCELLANEOUS-FIBER ROPES 


1. Rope having a mean girth of 38 millimeters, made of crude strips 
of Cordia cumingiana bast. 

2. Rope having a mean girth of 25 millimeters, made of crude strips 
of Cordia туха bast. 

3. Rope having a mean girth of 18 millimeters, made of crude strips 
of Gnetum sp. bast. 

4. Rope having a mean girth of 26 millimeters, made of crude strips 
of Bombax ceiba bast. 

5. Rope having a mean girth of 26 millimeters, made of crude strips 
of Trema orientalis bast. 

6. Rope having a mean girth of 29 millimeters, made of crude strips 
of Goniothalamus amuyon bast. ` 

7. Rope (two strands only) having a mean girth of 46 millimeters, 
made of a species of bamboo (Dendrocalamus merrillianus) . 

8. Rope having a mean girth of 44 millimeters, made of tho entire 
stem of a vine (Anamirta cocculus). 
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. Rope having a mean girth of 50 millimeters, made of coir (fiber 


extracted from the husk of the fruit of the coco palm, Cocos 
nucifera). 


. Rope having a mean girth of 47 millimeters, made of the leaf 


of the buri palm (Corypha elata). 

Rope having a mean girth of 22 millimeters, made of the vascular 
fibers (buntal) found in the petioles of the buri palm (Corypha 
elata): А 

Rope having a mean girth of 20 millimeters, made of strips of 
Amomum sp. bast. 

TEXT FIGURES 


- Typical cross-sectional profiles of ropes tested. Actual size. 


а, rope made of Cordia cumingiana bast. 

b, rope made of Kleinhovia hospita bast. 

€, rope made of split bamboo (Dendrocalamus merrillianus) . 
d, rope made of “F” grade abacá (machine laid). 


- Showing the twist of two-, three-, and four-strand ropes, 


respectively. 


KING: PHILIPPINE BAST-FIBER. RorEs.] ГРип. Jouen. Sci, XIV, No. 6. 
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Fig. 2. Rope-laying apparatus. 
PLATE 1. 


KING: PHILIPPINE BAST-FIBER Rorzs.] 


[Рнп„. Journ. Scr, XIV, No. 6. 


Fig. 1. The triple-crank end of the orude rope-laying apparatus. 
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Fig. 2. Form of specimen used for making tensile-strength tests of Philippine bast-fiber ropes. 
PLATE Il. 
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PLATE 11. SAMPLES OF PHILIPPINE ROPES. 


KING: PHILIPPINE BAST-FIBER. ROPES.) RN. Scr, XIV, No. 


PLATE IV. SAMPLES OF PHILIPPINE ROPES. 


XIV, No. 6. 


[PniL. Journ. Sci., 
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PLATE V. SAMPLES OF PHILIPPINE ROPES. 


PINK DISEASE OF CITRUS 


Ву Н. ATHERTON LEE and Harry S. ҮАТЕЗ* 
(From the Bureau of Plant Industry, U. S. Department of Agriculture, 


Washington, D. C., and the Botanical Section of the Biological 
Laboratory, Bureau of Science, Manila, P. 1.) 


SEVEN PLATES AND TWO TEXT FIGURES 


During field work in 1917 an apparently serious stem and 
branch disease of citrus trees was discovered. Subsequent and 
more extended observation has indicated that the disease may 
cause the death of the affected branches or even of the whole 
tree. The spread of the disease and subsequent destruction of 
the trees during the rainy season was found to be very rapid. 
Specimens of diseased material in various stages were collected, 
and examination showed the organism responsible to be the pre- 
viously well-described Corticium salmonicolor B. & Br? Though 
this species of Corticium is known to cause very serious diseases 
of Hevea brasiliensis (HBK) Muell., Theobroma cacao Linn., 
Coffea sp., Thea sp., and other plants in the Orient, and has 
previously been reported upon Citrus, it has apparently not been 
known to cause an important disease of the latter host. Since 
the disease at present appears to be localized in its occurfence 
and as its spread over the Islands may involve serious damage 
not only to Citrus but also to cacao, coffee, rubber, and possibly 


"The writers wish to express their appreciation to Mr. E. Bateson, 
director of agriculture and mycologist for the Government of British 
North Borneo, for assistance and many courtesies extended to the junior 
writer, while on a recent visit to that country. The senior writer is 
indebted to Col. Adriano Hernandez, director, and Mr. S. Apostol, chief, 
division of plant industry, Philippine Bureau of Agriculture, for their 
kindness in making available to him opportunities for field work. Не 
wishes to thank also Dr. Alvin J. Cox, former director, and Mr. E. D. 
Merrill, botanist, of the Philippine Bureau of Science, for many courtesies 
and the facilities of the botanical laboratories of that bureau. 

?The identification of Corticium salmonicolor B. & Br. is based, not 
only upon a careful study of the organism and a comparison with the 
published descriptions and figures, but also upon comparison of material 
of Corticium salmonicolor B. & Br. collected upon Hevea brasiliensis 
(НВК) Muell and on Annona sp. in British North Borneo where an 
opportunity was found to observe pink disease as it occurs in the field on 
Hevea brasiliensis (НВК) Muell., Hibiscus sp., and Annona sp. 
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other plants, it has seemed desirable to present certain data 
regarding the occurrence, appearance, and means of control of 
Corticium. Photographs of the various stages on Citrus are 
also presented, so that this disease may be recognized and the 
necessary measures applied for its control or eradication before 
it becomes widely distributed over the Philippine Islands. The 
name pink disease is commonly accepted by rubber planters 
throüghout British Malaya and elsewhere as denoting the disease 
caused by Corticium salmonicolor B. & Br. This term is de- 
Scriptive of the commonest form taken by the fungus and, as 
its use seems acceptable, it is continued here. Although Corti- 
cium has been thoroughly studied by us, no pretension is made 
that this paper contributes anything to the excellent studies on 
the morphology of the fungus already published by Rant, Brooks 
and Sharples, and others. 
HISTORY 


Corticium salmonicolor B, & Br. apparently first attracted 
attention about 1897 when it appeared as a disease of coffee in 
Malaya. Specimens sent to Kew were described by Massee? as 
a new species and genus of Fungi imperfecti which he named 
Necator decretus Massee. In 1901 Zimmermann,‘ working on 
the disease on coffee in Java, described the organism as Corticium 
javanicum Zimm. In 1904 Ridley 5 mentioned а specimen of a 
fungus occurring upon Hevea that had been sent from Sandakan, 
apparently to be referred to this species, and in 1905° he re- 
ported the disease on two estates in the Malay Peninsula. Ma- 
terial sent to Kew was determined by Massee, this time as 
Corticium calceum Fr., a harmless and widely distributed species 
of Europe and America. In 1906 it was also found by Petch? 
to attack Hevea in Ceylon and southern India, and was recorded 
as Corticium javanicum Zimm. In 1909 Gallagher* reported 
Corticium zimmermanni Sace. & Syd., which is a synonym of 
Corticium salmonicolor B. & Br., to be associated with a disease 
of rubber trees in Malaya. Petch? showed that material of 
this fungus was collected by Thwaites in Ceylon and was named 


* Kew Bull, (1898) 119. 

* Centralbl. f. Bakt. Abth. 2, 7 (1901) 146. 

* Agr. Bull. Straits & Fed. Malay States 3 (1904) 174. 

* Арт. Bull, Straits & Fed, Malay States 4 (1905) 423. 

"Report of Gov. Mycologist Ceylon (1906). 

"Bull. Dept. Agr. Е. M. S. 6 (1909). 

* Petch, T., Physiology and Diseases of Hevea brasiliensis. London 
(1911) 209. 


XIV, 6 ` Lee and Yates: Pink Disease of Citrus 659 


Corticium salmonicolor by Berkeley and Broome” in 1878; as 
this name has undoubted priority over all other names proposed, 
it must be used for the species, 

Rant п has described the disease known as “djamoer oepas” 
(poison fungus) in Java, caused by Corticium javanicum Zimm., 
and has listed one hundred forty-one wild and cultivated plant 
species attacked by the fungus; among these are Citrus sp. and 
Murraya exotica Linn. Inoculation experiments made by Rant 
proved for the first time the identity of Necator deerctus Massee 
as a form of Corticium javanicum Zimm. He also published a 
number of very good figures. In 1914 Brooks and Sharples '* 
gave the history of the disease in the Malay Peninsula together 
with a description of the life history of the fungus and sug- 
gestions for treatment. In 1908 von Faber? reported its oc- 
currence on coffee in the Cameroons. It has also been reported 
to our knowledge from Burma, Sumatra, Borneo, southern India, 
the Caucasus, and Formosa. __ 

From a study of the history of the disease we find it to be 
very widely distributed throughout the eastern Tropics, and to 
occur upon a very large number of economic and wild plants. 
In 1900 the disease was practically unknown. Sharples 't stzted 
that in 1912 the fungus causing pink disease was known in 
only three small centers in Malaya, but by 1914 it had spread 
over practically the whole peninsula. One of us on a recent 
visit to British North Borneo found the disease to be very 
common on rubber in that country, where it would undoubtedly 
cause serious financial losses if control measures were not applied. 


CORTICIUM IN THE WEST INDIES’ 


А diseáse of cacao, lime, and other economic plants has’ been 
reported from the West Indies. It appears to have been long 
known as pink disease and was supposed to be due to a Corti- 
cium; however, it was believed to be a different species from 
that known in the East and was identified as Corticium Шасто- 
fuscum B. & C. a species described from temperate North 
‘America. Stockdale '° calls attention to the existence of a sim- 
Паг disease in. the East, but does not suggest the possibility 


ю Journ. Linn. Soc. Bot. 14 (1873) 71. : 
" Вей. Jardin Bot. Buitenzorg 4 (1912) 1-50, f. 1-14. 
і ? Bull, Dept. Agr. Г. M, S. 21 (1914). 
з Centralbl. f. Bakt. Abth. 2, 21 (1908) 112. 
“ Kew Bull. (1917) 227. 
5 West Indian Bull 9 (1908) 178. 
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that the organisms may be identical. Petch'* appears to have 
been the first to suggest the identity of the organism causing 
pink disease in the two regions. Though not all of the literature 
relating to the disease occurring in the West Indies is available 
here, we note that recently Stevenson" has reported Corticium 
salmonicolor B. & Br. as the cause of a disease of Citrus in 
Porto Rico. The determination of the organism is credited to 
Doctor Burt, of the Missouri Botanic Garden. 


OCCURRENCE OF CORTICIUM SALMONICOLOR B. AND BR. 
IN THE PHILIPPINES 


Corticium salmonicolor В. & Br. has been found only.recently 
in the Philippines, and the supposition seems justified that it is 
of recent introduction here. It was first collected in the fall 
of 1917 at Novaliches, near Manila, on Annona sp. Since that 
time it has been found at Los Bafios, Laguna Province, and 
abundantly at Lamao, Bataan Province. The Lamao experi- 
ment station is the center of plant introduction and distribution 
in the Philippines, and plant materials are known to have been . 
shipped from Lamao to both Novaliches and Los Bafios. It 
seems very likely that Corticium salmonicolor В. & Br. was 
brought to Lamao on some plant introduced from another part 
of the Orient; for, while the fungus flora of the Philippines is 
far from being fully known, it seems very unlikely that botan- 
ical collectors and agricultural inspectors would have overlooked 
so conspicuous and destructive a fungus as Corticium—one 
likely to occur upon a very large number of hosts—had it existed 
in the Philippines for any considerable period. 

As Corticium is very destructive to Hevea brasiliensis in 
other parts of the Orient, it is interesting to note.that ap- 
parently it has not made its appearance on this host in tho Phil- 
Трршев. The junior writer, while visiting the Basilan Rubber 
Plantation in November, 1917, made a careful survey of the 
estate for pink disease, but none was discovered. While Para 
rubber is cultivated in other parts of the Philippines, the Ba- 
зПап plantation is the oldest and most accessible, and probably 
the one most likely to be infected through the introduction of 
young plants from Malaya. In the Philippines, Corticiwm sal- 
monicolor B. & Br. has been collected only upon cultivated 
Species, never upon naturally occurring plants. 


" Cireulars & Agr. Journ. Roy. Bot. Gard. Ceylon 4 (1909) 189. 
"Stevenson, John A., Fifth Report of the Board of Commissioners of 
Agriculture of Porto Rico (1915-1916) 43, 44. 
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DESCRIPTION OF THE DISEASE ON CITRUS 


The first stage of the disease appears to be a slight gumming 
(Plate П, fig. 1, Plate IV, fig. 2), similar in many ways to the 
gumming which is produced coincident with many other injuries 
to the bark of Citrus, At this stage the bark seems dry and 
very hard, and it adheres closely to the wood. Often longi- 
tudinal cracks form in the bark at the same time with the 
gumming. 

Usually the first appearance of the fungus is in the form of 
pustules, which push through the hardened bark (Plate I, fiz. 
1, Plate II, fig. 1). These pustules are dirty white to pinkish 
in color, usually 1 millimeter or less in diameter, and rather 
irregular in shape when óbserved under the hand lens; so far 
аз known, they are sterile. These pustules appear to be the 
^Hóckerchen" form described by Rant. Following the pustule 
stage, or sometimes occurring without any appearance of it, 
there is a formation of the mycelium of the fungus over the 
surface of the branch. This mycelium spreads and extends over 
the entire lesign (Plate IV, fig. 1, Plate ПІ), forming a pink 
incrustation, which varies somewhat in shade but perhaps typi- 
cally approaches most closely the “orange-pink” of Ridgway’s * 
nomenclature. This color is the most striking characteristic of 
the fungus (Plate I). The incrustation is at first almost entirely 
smooth and of a velvety appearance, but with age it becomes 
roughened and broken up into patches, passing through tran- 
sitional stages of color until it finally fades out to a dirty white. 
The mycelium advances up and down the branch as a char- 
acteristically delicate, smooth, fan-shaped white mycelium (Plate 
П, fig. 2). 

In some cases, upon cutting through the bark beneath the 
actively advancing mycelium, no visible effect of the fungus is 
found even though the mycelium on the surface has advanced 
considerably beyond the cut; in others the bark is shown to ч 
have a watery, darkened, greenish appearance; while in still 
other cases the affected area extends beyond the limits of the 
Surface mycelium. This variation may perhaps be explained 
by different seasonal conditions. Аз the disease advances, the 
watery appearance of the bark passes off, and the tissue becomes 
still darker in color and presents a dried-out appearance. The 
bark at this stage is a dry mass of shredded fibers, running 


“Ridgway, Robert, Color Standards and Color Nomenclature. Wash- 


ington (1912) pl. 2. 
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longitudinally with the branch; the last condition seems typical 
of the effect of Corticium. 

On Citrus the outermost layers of the wood become discolored 
to a light brown. The extent of this brown tissue, however, 
is small in comparison with the area covered by the surface 
mycelium of the fungus, and the discoloration of tissue has 
never been observed to extend deep into the wood. Brooks 
and Sharples, in their study of the disease on rubber, found 
that the fungus hyphae followed the medullary rays well into 
the tissue. 

The ultimate effect of the growth of the fungus is the stop- 
page of the water conduction, followed by the wilting of the 
leaves and the ultimate death of the affected limb. This last 
stage takes place very rapidly; frequently the leaves wilt, 
yellow, and drop within a period of five days. Small twigs, 
main branches, or even trunks of trees are attacked (Plate VI, 
fig. 1, Plate VII, fig. 2). 1 has never been observed on roots. 
The susceptibility of young and old trees seems to be equally 
great. The accompanying photographs probably show these 
Stages much more clearly than can a written description. 

Pink disease has been found upon the following horticultural 
varieties of Citrus species: 

Citrus nobilis Lour.: Tizon, Кв и, Suntara Nagpur. 

Citrus sinensis Osbeck: Native cajel, Pineapple orange, Washington 
navel, Mediterrancan, Valencia, White Siletta, Jaffa, St. Michael, 
Sawyer’s navel, Navelencia. 

Citrus aurantifolia Swingle: Tahiti, West Indian, Dayap. 

Citrus limonia Osbeck: Valencia, Clark, Villa Franca, Messina, Belair, 
Lisbon, j 

Citrus aurantium Linn.: Seville. 

Citrus maxima Merr, (C. decumana Linn.): Marsh, Triumph. 

Ciirus medica Linn. var. sarcodactylis, 

Citrus hystrix DC.* 

Citrus micrantha Wester. 

Citrus webberi Wester var. montana Wester. 

Citrus species: Natsumikan. 

Citrus hybrid: Tangelo, Sampson. 

Feronia elephantum Corr. and Murraya exotica Linn., the 
genera of which are closely related to Citrus, have also been 
observed as hosts of Corticium salmonicolor B. & Br. in the 
Philippines. The omnivorous character of the fungus and the 
diversity of Citrus varieties attacked by Corticium seem to in- 
dicate that the occurrence of species or varieties of Citrus re- 
sistant to the discase is highly improbable. 
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DISSEMINATION OF THE FUNGUS 


“Very little is known ‘about the means of dissemination of the 
fungus. Our observations upon the pustule, or “Hockerchen,” 
stage have always shown it to be sterile, We have always ob- 
served the pink incrustation, which is the most noticeable stage 
of the fungus, to be sterile upon Citrus. Brooks and Sharples 
report and figure basidiospores upon the pink incrustation 
formed on rubber, but we have not observed them on the in- 
crustation as it oceurs upon Citrus, 

Plate II, figs. 3 and 4, show the gross appearance of the stage 
first described by Massee as Necator decretus. This stage is 
found very abundantly on Citrus during the early months of 
the rainy season, usually upon wood that has been previously 
killed by the fungus. It is conspicuous for its bright orange 
color (bitter-sweet orange of Ridgway), very distinct from the ^ 
pink color of the sterile mycelium of the fungus. Irregularly 
shaped, thin-walled spores are formed abundantly in this stage; 
and these spores would appear to be the principle means of 
dissemination of the fungus, at least over any considerable 
distance. This fact assumes a bearing on the methods of control, 
since it indicates the value of the removal of all twigs and 
branches affected with the disease before the appearance of the 
Necator stage. The Necator stage as it occurs on rubber has 
been well figured and described by Brooks and Sharples; and, 
in general, our observations of this stage on Citrus confirm 
their conclusions. 


CONTROL EXPERIMENTS 


In the fall of 1917, in connection with experiments in the 
control of citrus canker conducted at Lamao experiment station 
by the senior author, control methods against Corticium were 
also taken up. The orchards selected at Lamao for the citrus- 
canker experiments were so badly affected with pink disease 
that control measures were desirable in order that they might 
be maintained in good condition. 

In the past, control measures against pink disease have been 
for the most part based upon the removal of affected tree parts, 
followed by disinfection. A number of disinfection methods 
have been practiced, probably the most commonly employed 
being the application of tar. Van Hall’ suggests carbolineum 


» Van Hall, C. J, 7., Cocoa. Macmillan & Co. Ltd., London (1914) 252. 
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as a disinfectant, and experiments in Malaya with other similar 
compounds are reported as being successful. Painting with a 
Bordeaux paste has also been recommended by a number of 
writers. ; 

Butler*" writes that, in India, the application of Bordeaux 
mixture, 6—4—45, to the parts of Para rubber trees most sus- 
ceptible to attack by pink disease has resulted in a reduction 
of the disease of from 50 to 75 per cent. The mixture was 
applied with а brush around the forks, for а foot or two down 
the stem, and up the branches. "Two ог three applications during 
the year appear to have produced the most satisfactory results, 
Butler states that over 200,000 trees were treated at a cost 
varying from 1 to 2 rupees an acre (about 1.65 to 3.30 pesos 
per hectare). 

With reference to the practice of Spraying as a preventive 
and remedial measure for pink disease, Petch ? states that ap- 
plications of Bordeaux, 5-5-45, against pink disease on cacao 
resulted favorably. His statement is but a brief mention of 
fact in connection with another subject, and he does not give 
his spraying data. Bancroft *? has also recommended the prac- 
tice of spraying without, however, giving his experimental data. 
So far as we know, the results discussed in this paper constitute 
the first experimental evidence of the value of spraying practices 
against pink disease. 

Orchard A at the Lamao station, which consists of various 
horticultural varieties and species of Citrus, was the most badly 
affected by pink disease and the control-experiment data and 
results for this orchard are presented in the following pages. 
The diagram (fig. 1) shows the position of'the trees and the 
rows in the orchard, and also indicates the location of the cases 
of pink disease existing in October, 1917. 

The orchard was divided into plats as follows: Rows 1, 2, 
3, 4, 5, 6, in Plat I; rows 7, 8, 9, in Plat II; rows 10, 11, 12, in 
Plat III; rows 13, 14, 15, in Plat IV; rows 16, 17, 18, 19, 20, 
in Plat V. These plats were treated as follows: 


"Butler, E. J., Fungi and Disease in Plants. Thacker, Spink & Co., 
Caleutta (1918) 505. 

"Petch, T., Physiology and Diseases of Hevea brasiliensis. London 
(1911) 212. 

“Bull. Dept. Agr, F. M, $. 1 (1912) 218. 
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TREATMENT OF ORCIIARD A, LAMAO EXPERIMENT STATION 


Plat I, rows 1, 2, 3, 4, 5, and 6. 

October, 1917: Limbs affected with pink disease pruned out. 

"November 28: Lime sulphur. 

January 10: Neutral Bordeaux. 

May 81, 1918: Lime Sulphur (change necessitated by increase of 
scale insects). i 

June 25, 1918: Neutral Bordeaux, 

It was the original intention to continue the application of neutral 
Bordeaux through the entire period of the control experiments, but 
the increase of scale insects made changes to lime sulphur necessary. 

Plat II, rows 7, 8, and 9. 

Neither pruning nor spraying was employed in this plat, the trees 

consisting of a check on the treated plats. 
Plat ПІ, rows 10, 11, and 12. 

October, 1917: Limbs affected with pink disease pruned out. 

November 28: Formalin 1-100. 

December 1: Formalin 1-75. 

December 6: Lime sulphur plus formalin 1-80. 

January 9, 1918: Neutral Bordeaux plus formalin 1-100. 

May 81: Lime sulphur. 

June 24: Lime sulphur. 

July 29: Lime sulphur. 

It was originally the intention to spray this plat entirely with lime 
sulphur; the applications of formalin, however, were employed be- 
cause of the citrus canker experiments, while the application of 
neutral Bordeaux was made because no lime sulphur was available. 

Plat IV, rows 13, 14, and 15. 

October, 1917: Pruned for Corticium. 

November 28: Formalin 1-100. 

December 6: Lime sulphur plus formalin 1-80, 

January 9, 1918: Neutral Bordeaux. 

May 31: Lime sulphur. 

June 26: Bordeaux 4-4-50. 

The changes from Bordeaux to lime sulphur and formalin were neces- 
sitated by the increase in seale insects and developments in the 
citrus canker work. 

Plat V, rows 16, 17, 18, 19, and 20. 
The trees in this plat were neither sprayed nor pruned, 


When pruning is mentioned it means that the trees of the 
plat indicated were gone over thoroughly to locate each case 
of the disease. Every affected limb was cut back far enough 
beyond the extent of the fungus to avoid all possibility of the 
fungus remaining in the unpruned portions. After each cutting 
the wound and the pruning implements were disinfected with a 
2 per cent formalin solution. Subsequently each wound was 


painted with white lead. 
In August, 1918, notes were made of the cases of pink disease 
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in the orchard. The diagram, fig. 2, shows the number and lo- 
cation of diseased trees at that date. 


DISCUSSION OF RESULTS 


The text figures (figs. 1 and 2), showing the orchard with 
distribution of the spray plats, indicate perhaps most clearly the 
control obtained. То summarize, however: 

In October, 1917, there were upon Plats I, III, and IV twenty- 
six trees affected with pink disease. At the same time in the 
unsprayed plats, II and V, there were fifteen cases of pink 
disease. 

In August, 1918, the middle of the warm rainy Season, no 
case was found in pruned and sprayed Plats I, III, and IV, 
the results amounting to eífective and complete control In 
untreated Plats П and V the fifteen cases of pink disease had 
inereased to eighteen cases, in addition to which two trees, re- 
corded in 1917 as having pink disease, had been killed as a 
result of the attacks by the disease. 

The junior writer has observed control attempts on rubber in 
British North Borneo by pruning and disinfection methods alone. 
Such attempts appeared to give fairly satisfactory results with- 
out the accompanying spraying. However, the value of spraying 
is demonstrated by several cases observed at the Lamao orchard. 
In September tree 6, row 10, of this orchard was badly affected 
and nearly girdled with pink disease on the trunk. Because it 
was a large, valuable tree the station superintendent did not 
wish to have it entirely destroyed; and in deference to his wishes 
the tree was left, although its recovery appeared very improbable. 
Nevertheless, at every spraying period this lesion was given a 
Strong application of the fungicide. In the last observation, 
August, 1918, the tree was in fine growing condition, and al- 
though in the middle of the rainy season the mycelium had not 
reappeared. 

А similar experience was had with tree 8, row 11, exhibiting 
а very bad case of pink disease on the trunk and forks, where 
spraying resulted in the complete recovery of the tree. Trees 
in the unsprayed rows that showed similar attacks were killed 
within a short time. 

Very similar results on rubber are reported by Richards ® as 
having been obtained in the Federated Malay States by painting 


* Richards, R. M., Diseases of the leaves and stem of Hevea brasiliensis 
in the Malay Peninsula, Proc, First Agr. Conference Malaya, Kuala Lumpur 
(April 25, 1917) 45-47. 
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Fic. 1. Orchard А, at Lamao, Bataan Province, Luzon, showing location of Corticium cases 
in October, 1917, Circles show location of unaffected trees, Crosses show location of 
affected trees, J 
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Fic. 1, Orchard A, at Lamao, Bataan Province, Luzon, showing location of Corticium cases 


in August, 1918. Circles show leeation of unaffected trees. Crosses show location of 


affected trees. 


668 Philippine Journal of Science 1919 


ihe affected places with tar. Although it does not seem rea- 
sonable to assume that such applications penetrate and kill the 
mycelium within the tissues, the report states that control is 
obtained in most cases. These results are in agreement with 
the observations made in the Philippines on the superficial ap- 
plication of fungicides; there, strangely enough, such applica- 
tions have resulted in apparently complete control. 

Although spraying is usually not practicable against pink dis- 
ease on rubber, because of the size of the trees, it would seem to 
be the simplest method for the control of this disease on Citrus, 
since the application of fungicides may be combined with contro] 
methods against citrus canker, citrus scab, and, when lime sul- 
phur is used, against scale insects. It seems probable that spray 
applications in connection with pruning would also prove an 
effective and simple control of the disease upon cacao, coffee, 
tea, and similar plants. 


RECOMMENDATIONS 


It is apparent that a control approaching almost complete 
eradication has been attained at Lamao. It seems probable that 
the fundamental procedure is the careful removal of affected 
limbs together with precautionary disinfection methods. How- 
ever, it is also apparent that much can be accomplished by 
spraying as a preventive measure. Although copper sprays, 
such as Bordeaux and Burgundy mixtures, have proved successful 
against. pink disease, they have the disadvantage of killing the 
fungus parasites of scale insects, thus bringing about a great 
increase in the latter. The use of copper sprays, therefore, is 
not recommended in the treatment of pink disease on Citrus, 
because of the great increase of scale insects following their 
repeated application. For this reason lime sulphur is suggested, 
not only because it is apparently as efficacious as are the copper 
Sprays against pink disease, but also because it has been found 
of value against scale insects.. Lime sulphur 1 to 40 is suff- 
ciently strong, although it has been found that lime sulphur 1 
to 35 will cause no injury to the foliage of citrus trees. A dis- 
cussion of the preparation of lime sulphur is given by Waite. 

The time for spray applications varies with the season. For 

га normal season in central Luzon an application about May 15, 
another June 15, and another July 15, should be sufficient; that 


* Waite, M. B. Fungicides, and their use in preventing disease of plants, 
Bull. U. S. Dept. Agr. 243 (1916). 
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is, at the beginning of the wet season, in the middle of the wet 
Season, and toward its close. Should heavy rains and high hu- 
midity continue into August, another application in August 
would be advisable. ‹ . 

It should be emphasized that moisture conditions vary greatly 
in different parts of the Philippines and that the time for spray- 
ing in different islands would also vary with the periods and 
degree of rainfall in the various localities. 

It seems probable that similar control methods would prove 
of value against pink disease of tea, coffee, cacao, and other 
crop plants, although we have no experimental data on which 
to make a definite statement. ` 


DISCUSSION OF THE SERIOUSNESS OF PINK DISEASE AND ITS 
OCCURRENCE IN THE PHILIPPINES 


Pink disease when uncontrolled causes serious injuries and 
often results in the death of entire trees and consequent econom- . 
ie losses. Plates V, VI, and VII show some of the effects of 
the disease. At present it is apparently not widely distributed 
in the Philippine Islands; but, should control measures not be 
adopted, conditions in regard to this disease may be expected 
to develop similar to those existing in the Federated Malay 
States, where the disease had gained a foothold before its serious- 
ness was appreciated. Pest gangs are now maintained upon 
many rubber estates there for the purpose of disinfecting Corti- 
cium wounds and treating other diseases. It is to be hoped that 
Filipino planters will profit by experience in other countries, 
especially as the activities of the disease on Citrus trees at Lamao 
indieate what may take place if no control methods are attempted. 
In an area of not more than 12 hectares (30 acres) at least three 
hundred cases of Corticium have been observed. It should be re- 
membered also that pink disease is a killing disease rather than 
one that merely takes its percentage from the financial returns 
by lowering the efficieney of the tree. 

Although control by spraying and pruning is simple and 
comparatively inexpensive on Citrus, because of its localized 
occurrence at present, it seems possible to go further and en- 
tirely eradicate this disease from the Philippine Islands. Such 
eradication being effected, enforcement of adequate quarantine 
regulations should prevent the reintroduction of Corticium sal- 
monicolor B. & Br., and the continual fight against the disease 
and the consequent expenditure of money would not need to be 
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repeated from year to year. That eradication is possible is 
shown by the results being obtained in the United States against 
citrus canker, a disease which is much more infectious and dif- 
ficult to control. It is particularly desirable to take steps to 
eradicate this disease before it has spread into privately owned 
Filipino holdings, where eradication would be extremely difficult. 

Another question perhaps worthy of consideration is the pos- 
sibility of the introduction of the disease into the southern 
United States. Von Speschnew * has reported Corticium salmo- 
nicolor В. & Br. on tea in the Caucasus. More recently Sawada 
has reported the fungus in Formosa at a latitude much the same 
as that of lower Florida, and the climate of southern Florida 

. would seem quite as tropical as is that of Formosa. Rant, 
moreover, has reported Corticium on cinchona in Java, at an 
elevation of 2,000 meters, at which altitude in the Tropics the 
temperature is very considerably lowered. 

Therefore, there seems to be the possibility that this fungus 
would develop readily in southern Florida or even in the other 
Gulf States, where the summer months are warm, wet, and 
humid. The necessity of preventing the introduction, of this 
disease into the southern United States by quarantine measures 
is emphasized even more strongly by the report of Corticium 
salmonicolor B. & Br. in Porto Rico.. 


SUMMARY 


l. Pink disease caused by Corticium salmonicolor B. & Br. 
has been observed in the Philippines upon various species and 
varieties of Citrus. It has been found in only three localities 
and is apparently a recent introduction. 

2. Review of the literature shows it to be widely distributed 
throughout the oriental Tropies and that it causes serious eco- 
nomic losses in various countries on a number of hosts. 

3. The appearance of the disease on Citrus is described. Con- 
trol experiments are discussed which show that removal of 
affected limbs, accompanied by spraying, results in an effective 
control approaching entire eradication. The methods are sim- 
ple and comparatively inexpensive. The results indicate that 
the commonly used fungicides are equally effective; however, 
lime sulphur is recommended since it is of value against scale 


"5 Von Speschnew, N. N., Die Pilzparasiten des Theestrauches, Berlin 
(1907). р 
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insects also. The control methods eniployed against pink disease 
combine well in a general spraying plan against other citrus 
disease. è 

4. It is probable that these control methods may be equally 
effective against pink disease on cacao, coffee, tea, and similar 
plants. 

5. Since pink disease is as yet localized, we recommend that 
strong measures be taken for its complete eradication. Effective 
measures taken now would probably save the Philippine Islands 
from considerable financial loss in the future. 

6. The possibility of this disease becoming established in the 
Gulf States of the United States is indicated. 


ILLUSTRATIONS 


[From photographs by Lee and by Cortes.] 
PLATE I 


Fic. 1. The sterile mycelium stage and pustule stage of Corticium salmoni- 
color B. & Br. The white advancing mycelium is also shown. 
Natural size. 
2. Corticium salmonicolor in culture upon potato plug; in culture and 
occurring naturally the color is the most characteristic feature 
of this fungus in its sterile stages. Natural size. 


PLATE II 


Fic. 1. Early stage of pink disease on Citrus, showing gumming and first 
appearance of pustules. Natural size. 
2. Showing the color of the sterile mycelium and advancing hyphae 
of Corticium salmonicolor. Natural size. | 
3. Necator stage of the fungus on Citrus twigs. Natural size. 
4. Another specimen, showing Necator stage of the fungus on Citrus 
twigs. Natural size. 


PLATE ПІ 


Showing early appearance of Corticium salmonicolor on Citrus; the pustule 
stage. Natural size. 


PLATE IV 


Fic. 1. Early stages of surface mycelium of Corticium salmonicolor on 
Citrus sp. Natural size. 
2. A specimen similar to that of fig. 1; also showing gumming. 
Natural size. 
PLATE V 


Effect of pink disease on tree of Citrus maxima in nursery row. 
PLATE VI 


Fic. 1. Showing effect of pink disease on tree of Washington navel (Citrus 
sinensis). 
2. The pink disease as it spreads up and down branches; in this 
case on Washington navel tree. 


PLATE VII 


Fic. 1. Tree of Citrus sinensis killed by pink disease. Lamao, Bataan, 
P.I. August 16, 1918. x 
2. Another view of orange tree killed by pink disease. Lamao, Ba- 
taan, P. I. 
TEXT FIGURES 


Fic. 1, Orchard A, Lamao, showing location of Corticium cases in October, 
1917. 
2. Orchard A, Lamao, showing location of Corticiwm cases in August, 
1918. 
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PLATE |. CORTICIUM SALMONICOLOR B. & BR, 


LEE AND YATES: PINK DISEASE] ІРнп,. Journ. Scr, XIV, No. 6. 


PLATE И. PINK DISEASE ON CITRUS. 
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PLATE 111. CORTICIUM SALMONICOLOR ON CITRUS; THE PUSTULE STAGE. NATURAL 
SIZE. 
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Fig. 1. Early stages of surface mycelium of Corticium salmonicolor on Citrus sp. 2. Similar to 
fig. 1; also showing gumming. Both figures natural size. 


PLATE IV. 


LEE AND Yates: Pink DiskAsk,] (Pu. Journ. Scr, XIV, No. 6. 
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PLATE V. EFFECT OF PINK DISEASE ON TREE OF CITRUS MAXIMA IN NURSERY ROW. 
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LEE AND YATES: PINK DISEASE, | (Pum. Journ. Scr, XIV, No. 6. 


Fig. 1. Pink disease. Fig. 2. Pink disease. 


PLATE VI. 


LEB AND YATES: PINK DISEASE.] [PniL. Journ. Scr, XIV, No. 6. 


Fig. 1. A citrus tree killed by pink disease. Fig. 2. An orange tree killed by pink disease. 
PLATE VII. 


ERRATA 


Page 1, line 21, for Xanthorriza read Xanthorrhiza. 

Page 3, line 11 from the bottom, for SIMEA read SIAMEA. 

Page 50, column 2, line 1, Table XXIII, for Intramuscular read Intraven- 
ous. 

Page 299, column 2, line 15 from the bottom for Meyeriamus read meyen- 
ianus. 

Page 300, column 1, lines 25, 26, and 28, for siphonosphathus read sipho- 
nospathus. 

Page 300, column 2, lines 1, 3, and 5, for siphonosphathus read siphonos- 
pathus. 

Page 326, last line, for cagayensis read cagayanensis. 

Page 328, lines 5 and 6 from bottom, for cagayensis read cagayanensiz. 

Page 338, line 7 from bottom, for FRUCTICANS read FRUTICANS. 

Page 347, line 10 from the bottom, for siphonosphathus read siphonospathus, 

Page 354, line 25, for SIPHONOSPHATHUS read SIPHONOSPATHUS. 

Page 396, line 7 from the bottom, for zumbounguensis read zamboangensis. 

Page 437, line 2 from the botiom, for machranta read macrantha. 
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INDEX 


[New generic and specifie names and new combinations are printed in clarendon; synonyms 
and names of species incidentally mentioned in the text are printed in italic.) 


A 
Abacá, 561. 
Abigón, 592, 
Abra River, ipon fisheries of, 127. 
Abroma augusta Linn., 581. 
fastuosa Jack., 561, 581-584, 606. 
Abrome, 581. ' 


Abuta, 2. 
Abutra, 1, 2. 
Acab-aeab, 361. 
Acacia, 3, 
Acal, 353. 


Acalypha stipulacea Klotz., 534. 

Acanthaceae, 455. E 

Acarina, 183, 184, 

Acid, urie, 494, 

ACOSTA-SISON, HONORIA. and CALDE- 
RON, FERNANDO, Pelvimetry and 
cephalometry among Filipino women 
and newborn babies, 253. 

Actinobacillus Lign. & Spitz, 60, 64. 

Actinocladothrix Afan. & Schultz, 
64, 67. 

nocardi, 58. 
Actinomyce Meyen, 63, 65. 
horkelii Меуеп, 65. 
Actinomyces Harz, 55, 57-61, 63—66. 
bovis Harz, 56-59, 64, 66, 
Actinorhytis Wendl, & Drude, 324. 
calapparia Wendl. & Drude, 295, 299, 300, 
324, 
Adisca albicans Blume, 244, 
Adonidía Bece., 295, 298, 829, 
merrillii Becc., 299, 329, 

Адиропк, 593. 

Ajulut, 607, 

Agamid, 628. 

Agamit, 628. 

Agandung, 637. 

Aglaia Lour., 410. 

diffusiflora Merr., 410. 
pallida Merr., 411. 

AGUILAR, R, H., The lumbang-oil industry 
in the Philippine Islands, 275. 

Al-alinau, 617. 

Albotra, 1, 2. 

A]bustra, 1, 2. 

Aleurites moluccana, 275, 277. 

trisperma 275, 282. 

Alibabai, 619, 

Alibakai, 619. 

Alimoran, 350. 

Alinau, 617. 


58, 63, 


Alindagon, 637. 
Alitagtág, 619, 
Alkali, 470. 
Allacantbus glaber Warb., 619, 620, 621. 
Allodape, 191. 
Allophylus Linn., 417, 
dimorphua Radlk., 417. 
quinaius Кафк., 417. 
stenophyllus Merr., 417. 
Alokon, 619. 
Анте media Linn., 882, 
Alstonia, 544, 
scholaris К. Вг., 544, 
Alyxia Banks, 448. 
retusa Merr., 448, 
Amagóng, 605. 
Ambong, 336, 581. 
Ambylanthopsis Mez, 445. 
crassifolia Merr., 445. 
Amüyong, 628, 
Anabion, 637. 
Anabiong, 637. 
Anabé, 581. 
Anabong, 581. 
Anabá, 581. 
Anacardiaceae, 
Anafu, 581. 
Anagum, 637. ( 
Anahao, 840. 
Anamirta cocculus W, & A., 2. 
Anariong, 637. 
Anarong, 637, 
Апауор, 452. 
Andaluyong, 627, 
Andropogon Linn., 357. 
gryllus Linn., 368. 
gryllus Linn. subsp. genuinus Hack. var. 
pallidus (R. Br.) Benth., 269. 
gryllus Linn. var. philippinensis Merr., 
368. 
longipes Hack., 368. 
philippinensis Merr., 367. 
рвеифодтана Steud., 369. 
sanguineus (Retz.) Merr., 269. 
sorzbum Linn., 290. 
Anibung, 338. 
Aniláu, 610, 617. 
Anisosis phalaris О, 5., 196. 
Anitap, 685. 
Ankylostomiusis, 486. 
Annabó, 581, 601. 
Annadung, 687. 
Annonncene, 383, 638. 
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Annona вр., 657, 660. 
Anoek anoek, 245. 
Anónang, 631. 
Anónang-laláki, 630. 
' Anonongkot, 607, 
Anophelinae, 174. 
Anthophoridae, 195. 
Anthophora Fabr., 195, 
cengulata Fabr., 195. 
korotonensis CkIL, 195, 
luzonica СКП., 195. 
whiteheadi Ckll, 195. 
zonata Linn., 195. 
zonata stantoni CklL, 195. 
zonata whiteheadi Ckll, 195, 
Antidesma leptocladum Tul, 283, 535. 
Antipólo, 621. 
Antiponong lalaki, 621. 
Apícan, 938. 
Apidae, 77, 19. 
Apis Linn., 79, 80. 
binghami CkiL, 80. 
dorsata Fabr., 80. 
florea Fabr., 80. 
indica Fabr., 80. 
mellifera Linn., 80. 
nigrocincta Smith, 80, 
unicolor Latreiile, 80. 
Aplit, 617. 
Aplonys, 281, 
Apnit, 393. 
Apocynaceae, 248, 448, 544. 
Aponogeton, 371, 
Aquilicia sambucina Linn., 246. 
Araceae, 370, 549, 
Arachnida, 184, 
Araliaceae, 435, 549, 
Aramus vociferans, 88. 
Arandóng, 637. 
Arcangelisia flava (Linn.) Merr., 1, 8, 5. 
lemniseata Becc., 1, 5. 
Ardisia Swartz, 449. 
ilocana Merr., 443. 
longipetiolata Merr., 444, 
perrottetiana A. DC., 445. 
facemoso-panniculata Mez, 444, 
Агеев Linn., 295, 296, 300. 
caliso Becc., 298, 301, 803, 310. 
camarinensia Bece., 296, 298, 301, 
309, 
catechu, 296, 300-302, 304-310. 
catechu (non Linn.) Bece., 304. 


303, | 


catechu Linn. forma communis, 302, 304. 
catechu Linn. var. batanensis Bece., 298, 


302, 304. 
eatechu Linn, var. communis, 298. 
eatechu Linn, var. humilis Blanco, 308. 


catechu Linn. var. longicarpa Bece., 296, 


298, 301, 202, 305, 306, 


catechu Linn. var. silvatica Becc., 296, 


298, 801, 302, 304. 
costulata Becc., 298, 801, 303, 810. 
glandiformis, 301. i 


hutchinsoniana Bece., 298, 301, 802, 304, 


$12. 
ipot Bece., 298, 301, $03, 308-310. 


Index 


Areca Linn—Continued. 


ipot Becc. var. polillensis Bece., 298, 303, 


309. 
laosensis, 802, 
macrocalyx, 801. ^d 


macrocarpa Becc., 296, 298, 301, 302, 306, 


308. 
mammillata Becc., 312, 
mammillata Becc. var, 
Becc., 312. 
(Mischophloeus) paniculata Scheff., 301. 
oxycarpa, 301. 


parens Becc., 296, 298, 801, 303, 307, 308. 


triandra, 301, 302, 306, 312. 


vidaliana Becc., 298, 301, 302, 304, 312, 


313. 
whitfordii Becc., 296, 298, 301, 302, 306. 


whitfordii Becc., var, luzonensis Becc., 


298, 302, 306. 
Arccella, 303. 
Arecinaceae, 206. 
Arecopsis, 303, 
Arenga Labill., 295, 297, 385. 
ambong Becc., 299, 336. 
mindorensis Весе., 299, 335. 


saccharifera Labill., 295, 297, 299, 300, 


335. 
tremula Becc., 335. 
tremula Blanco, 299, 

Argemone mexicana, 1, 

Aristolochiacene, 381. 

Aristolochia Tournef., 381. 
imbricata Mast., 382, 
membranacea Merr., 381, 
sericea Blanco, 282. 

Arit, 249. 

Artabotrys В. Br., 383. 
cagayanensis Merr., 384. 
monogynus Merr., 383. 

» suaveolens Blume, 384. 

Arthrocnodax aphivhila Felt, 292. 
coprce Felt, 291, 

Artocarpus communis Forst, 621, 622, 628. 

А is lumbrieoides, 207. 

Asilidae, 182, 186. 

Asphondylia callicarpue Felt, 536. 
grewiae Felt, 289, 538. 
vitea Felt, 537. 

Astronia Noronha, 434, 531. 
brachybotrys Merr., 434. 
pachyphylla Merr., 433. 
pauciflora Merr., 435. 
verruculosa Merr., 435. 

Attii-na-baka, 603. 

Ашах papaveris Perris, 527. 

Auñku, 624, 


B 

Babayan, 619. 

Bacille de farcin, 69. 

Bacillus coli (Esch.) Mig., 182, 136, 137, 148. 
dysenterine, 158, 208, 213, 235, 237. 
leprae Hansen, 13, 
руосуапецв, 47, 
typhosus, 236. 

-Back-swimmers, 182. 


mindanaoensia 


Bacteriaceae, 58. 
Расепот Ehrenb., 63, 
actinocladothrix Affan., 58, 63. 

Baeg, 619. 

Rafe ñga bunsung, 588. Я 

Вако, 581. 

Bagokon, 617. 

Bagoong, 129, 612. 

Baguilumbang, 282, 

Bakan, 597. 

Bakembákes, 601, ' 

Palala, 232. 

Balaniug, 325. 

Daianocarpus, 301, 303, 310. 

Balanog, 351. 

Baléte, 624, 625, 628. 

Baletéon, 624, 

Balete-pulà, 624, 

uléti, 624, 

Balibágo, 616, 637. 

bulbusin, 587, 

Balinad, 593. 

Palitagtág, 619. 

Balite, 625. 

Baliti, 624, 627. 

Ealiting-fbon, 624, 

Balitnong, 616. 

Balla, 341. 

Pallang, 340. 

Baloi, 590, 

Baluealad, 282. 

Palucanag, 282.. 

Dalulau, 592. 

Banabá, 597. 

Вапжа, 252, 333. 

Baükar, 596, 

Batigat, 592. 

Baniakalaw, 593. 

Banikad, 593. 

Banilad, 593, 597. 

BANKS, CHARLES S. lontha Ма, а new 
Philippine moetuid, 71; Phlebotomus 
nicnic, a new species; the first Philip- 
pineesrecord for this genus, 163; The 
bloodsueking insects of the Philippines, 
169, 

Bannakalau, 593, $ 

Bantana, 588. 

Ranucalag, 282, 

Raria-an, 616. 

Barit, 349. 

Bariw-an, 616, 

Bároi, 590. 

Barringtonia luzonensis Rolfe, 536. ` 

Ваза Па, 625, 

Rasbasot, 603. 

Basilan, Hevea in, 516. 

Rayau, 692. 

Bayóg, 590. 

Payog-bayós, 109, 

Вауби, 590. 

Bayong, 590. 

BECCARI, O. The pulms of the Philippine 
Islands, 295, 


Index 


Bedbugs, 169, 

Bees, nomadid, 83. 
obtuse-tongued, 191. 
Philippine, 77, 83, 191, 195, 555. 
social, 77, 
sphecodine, 555, 

Беропіасейе, 424, 

Begonia Linn., 424. 
alverezii Merr., 427, 
collisiae Merr., 424. 
copclandii Merr., 427, 
lancilimba Merr., 424, 
longistipula Merr., 428. 
nigritarum Steud., 427. 
obtusifolia Merr., 425. 
panayensis Merr., 428, 
rubrifolia Merr., 426, 
serpens Merr., 427. 

Beilschmiedia, 397. 

Belostomidae, 185. 


Belostoma indica St, F, & Serv., 182, 185. 


Fengalhanf, 611. Ў " 
Benglaleng, 614. 
Benglaling, 617. 
Benglareng, 614, 
Eentinekia, 296. 
Berberis aetnensis, 1, 
aquifolium, 1. 
aristata, 1. 
asiatica, 1, 
lycium, 1. 
vulgaris, 1. 
Periberi, 483, 496. 
human, treatment of, i1. 
in children, 158. 
infantile, peeudomeningitie, 158, 
Biau, 277. 
Bibili, 631. 
Piknong, 588, 
Bilis, 325. 
Bilisan, 328. 
Biluan, 588. 
Binong, 588. 
Binunga, 588, 
Bison americanus, 178, 
Bisong, 598. 
Titanag, 588. 
Bitnong, 588. 
Ritonág, 588. 
Bitonog, 588. 
Biyug, 590. ` ` 
Bloodsucking insects, list of, 181. 
Blumea DC., 250. 
chinensis DC., 250. 
pubigera (Linn.) Merr., 250. 
riparia DC., 250, 
Bobo, 595, * 
Bóhog, 595. 
DBóboi, 635. 
Bobor, 595, 685. 
Bodobodo, 581. 
Roca sahoepang, 248. 
Dochmeria Jacq. 381, 
zoilingeriana Wedi., 381. 


Boeloeng boeloeng parar, 245, 
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Ioerlagiodendron Harms, 440. Calamus Linn—Continued. 


catanduanense Merr., 441, | 
caudatum Merr., 440. | 
Bogtong, 354, 
Bembacaceae, 635, 
Bombax ceiba Linn., 636. 
Bombidae, 77, 80. 
Bombus Latr., 80. 
irisanensis СЕП, 81, 
mearnsi Ashm., 80, 81, 
rufipes Lep., 81. 
rufipes melanopoda CklL, 81. 
senex Snell, BI. 
sumatrensis Ckll, 81, 
Bombycidendron vidalianum Merr. & Rolfe, 
600. i 
Бойков, 695. 
Войкоп, 619. 
Bonotan, 598. 
Boophilus, 183. 
Boraginaceae, 620. 
Botrytis, 56. 
Boymia glabrifolia Champ., 409. 
Brachycera, 185. h 
Breaking length of rope, 575. Y 
Bremia macrofilum Felt, 290. 
Bunent, 5. П 
Tubos, 595. 
Bubui-gubat, 635. р 
Bubur, 695, : 
Bud rot, coconut, cause of, 181. ! 
Bug, assassin, 181. i 
electric-light, 182. i 
giant water, 182, 
Buge, water, 182, ! 
| 
| 


Bulakbulákan, 605. 
Bulalog, 414, 
Rulubukhén, 617. 
Bulus, 340. 
Ріпка, 597. ! 
ipot, 308. ! 
Buñgang gubat, 306. : 
Bufizat, 598, | 
Buñkon, 619, | 
Buntot-usá, 587. Н ! 
Buprestidae, 533. 
Bute, 1, 2. 
Butnong, 588. 


с 


Calamus Linn., 295, 296, 297, 343, $49, 351, : 

384. 

arugda Bece., 300, 345, 352, 

bicolor Bece., 348, 356. 

Мапсої Kunth., 299, 343, 349, 

brevifrons Mart., 350. 

cumingianus Bece., 299, 344, 351. 

diepenhorstii, 297. 

diepenhorstii var, exulans Весс., 299, 390 
344, 860, 

dimorphacanthus Bees., 200, 355, 

dimerphauceanthus forma iypiea, 348. 

dimorphacanthus var. montalbunieus Бесс, 
300, 348, 355. 

dimorphacanthus var. zambalensis Весе. 
300, 348, 355. 


discolor Becc., 300. 

discolor Mart, 299, 350. 

discolor Rod. var. negrosensis Becc., 299, 

‚ 944, 851. 

elmerianus Becc., 300, 346, 353. 

filispadix Rece., 299, 344, 350, 

foxworthyi Becc., 300, 344, 352. 

gracilis Blanco, 350. 

grandifolius Becc., 300, 345, 352, 

haenkeanus Mart., 349. 

halconensis Bece., 300, 348, 356. 

hookerianus Bece., 350. 

horrens ? Vidal, 354. 

inflatus Warb., 856, 

jenningsianus Becc., 300, 345, 853. 

lindenii Rod., 51. 

manillensis Н. WendL, 300, 345, 362. 

mazimus Bece., 851. 

maximus Blanco, 350. 

megaphyllus Becc., 300, 346, 353. 

melanorhynchus Bece., 299, 813, 350. 

merrillii Beee., 351. 

merrillii Bece., forma typica, 299, 344. 

merrillii var. merrittianus Bece., 800, 344, 
351. 

merrillii Rece, var. папка Eecc., 300, 344, 

merritlianus Bece., 851. 

meyenianus Schauer, 299, 345, 349. 

microcarpus Bece., 200, 356. 

microcarpus forma tyrics, 348, 

microcarpus Весе, var. diminutus Bece., 
300, 356. 

microsphnerion Bece., 300, 347, 353. 

microsphaerion forma typica, 847. 

mierosphaerion Бесс. var, spinosior Bece., 
300, 347, 354. 

mindorensis Весс., 300, 845, 352. 

mitis Becc., 300, 346, 353. 

mollis Planeo, 299, 243, 248. 

mollis forma typica, 343 

mollis Elaneo var. major Bece., 209, 343, 
349. 

mollis Blanco var. palawanicua Bece., 299, 
348, 349. 

moseleyanus Весс., 300, 345, 352. 

multinervis Becc., 300, 345, 352, 

ornatus, 297. 

ornatus Blume var. philippinensis Becc., 
299, 300, 344, 350. 

parvifolius Vidal, 350. 

ramulosus Rece., 200, 347, 854. 

reyeainnus Becc., 300, 346, 353. 

samian Rece., 300, 346, 863, 

simphysipus Mart., 299, 800, 344, 351. 

siphonospathus Mart., 300, 354. 

siphonospathus Mart. forma typica Bece., 
347, 854, 

siphonospathus Mart. var. batanensis 
Pece., 300, 348, 355, 


siphonospathus Mart. var. farinosus Rece., 


358. 

siphonospathus Mart. var. oligolepis major 
Becc., 300, 347, 355. 

sipbonospathus Mart, var. oligolepis minor 
Весс., 300, 347, 355, 


Index 


‘ 
Calamus Linn—Continued, 
siphonospathus Mart, var. polylepis Bece., 
800, 347. 
siphonospathus Mart. var, sublaevis Bece., 
800, 347, 355. 
spinifolius Bece., 300, 346, 853. ^ 
symphysipus, 297, 
trispermus Bece., 300, 845, 852. 
wsitatus Mart., 349, 
vidalianus Bece., 300, 347, 354, 
vinosvs Becc., 300, 345, 352. 
viridissimus Becc., 300, 346, 353. 
Calcium oxalate, 494, 
sulphate, effect of, on cement, 221, 
Caleuli, phosphatie, 491, 494, 496. 
vesical, 481. 
Calcutta flax, 611. 
CALDERON, FERNANDO, see AcosTA-SisoN 
and CALDERON, 
Caliso, 310. 
Callicarpa Linn., 249, 451. 
blancoi Rolfe, 452. 
brevipetiolata Merr., 249, 
erioclona Schauer, 526. 
objusifolia Merr., 451, 
rubella Lindl., 249, 
Calophyllum inophyllum Jinn., 544. 
Calospatha, 298. 
Camaog, 4, 
Camarin, 451. 
CARREON, MARCIANO, The absence of 
both hind legs helow the femur in a 
full-term pig, 201. 


Carteria (Carterii, sie 1) Musgrave & Clegg, i 


61, 64. 
Caryophyllaceue, 382. 
Caryota Linn., 295, 297, 336. 

cumingii Lodd., 299, 856, 337, 338. 
Lind., 299, 336, 337, 333. 
Bece., 299, 336, 837, 338. 

mitis Lour., 295, 299, 300, 336, 337. 338. 

palindan Blanco, 382. 

rumphiana Mart, 295, 300, 336. 

rumphiana (vix Mart.) Bece., 337. 

rumphiana Mart. var. oxyodonta Bece., 

299, 836, 237. 

rumphiana Mart. var, philippinensis 

Bece,, 297, 299, 336, 337. 

tremula Blanco, 335. 

urens (non Linn.) Blanco, 337, 338. 

urens (поп Linn.) foliis angustioribus 

Blanco, 338. 
Casopanguil, 249, 

Cassia florida, 3. 

siamea Lam., 1, 3, 4, 6. 

Cataract, operation for, 15 


СаизЦе soda, 470. 
Cecidomyia philippinensis Felt, 294. 
Celastracene, 244, 542, 
Celastrus alpestris Blume, 244. 
Cement, calcium sulphate on, effect of, 221, 
221. 
exposure to the air, effect of, 227. 
hydrated lime in» effect of, 221. 
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Cephalometry among Filipino women and 
newborn babies, 268. 
Ceratina humilior СКИ., 567. 
philippinensia nigrolateralis humilior Ckll., 
551. 
Ceratolobus, 298. 
Chanvre de Caleutta, 611. 
Chaoborinae, 174. 
Chariessa Miq., 415, 416. 
Chaudhuri, C. notice of his Modern Chemis- 
try and Chemical Industry of Starch 
and Cellulose, 153. 
Chelidonium majus, 1. 
Chinchorros para ipon, 128. 
Chironomidae, 174, 178, 186. 
Cholera, bacteriologie phases of carriers of, 
459. 
сесі of bile on vibrio of, 462, 
faeces from carriers of, 460, 
nonagglutinuble vibrio of, 461. 
treatment of carriers of, 463, 
Chrysopogon gryllus Trin., 368. 
Chrysops, 175. 
signifer Walk., 185. 
Cimicidae, 184. 
Cimex lectularius Linn., 169, 184. 
Cipadessa Blume, 244, 
baccifera (Roth) Miq., 244. 
Cissus ndnata Wall. var., 537. 
trifolia (L.) K. Sch., 537. 
Citriobutus A, Cunningham, 365, 401. 
javanieus Boerl. & Koord., 401. 
Citrus aurantifolia Swingle, 662, 
aurantium Linn., 662. 1 
decumana Linn., 662, 
hybrid, 662, 
hystrix DC., 662, 
limonia Osbec®, 662. 
maxima Merr., 662, 673. 
medica Linn. var. sareodactylis, 662. 
micrantha Wester, 662, 
nobilis Lour., 662. 
sinensis Osbeck, 662, 673, 
webberi Wester var. montana Wester, 662, 
Citrus, pink disease of, 657. 
Cladothrix Cohn, 56-59, 62-64. 
bovis (Harz), 59. 
canis Rahe., 57. 
diehotomn, 56, 58. 
foersteri (Cohn) Schröter, 59, 
(Streptothrix) foersteri Cohn, 61, 
Clerodendron Linn., 249. 
intermedium Cham., 249, 
paniculatum Linn., 249. 
Clethraceae, 248. 
Clethra Linn., 248, 
sumatrana J. J. Sm., 248, 
Cloézia Brongn. & Gris, 205, 429. 
uréanctensis (Elm.) Merr., 429. 
Coceulus palmatus, 1. 
COCKERELL, T. D. A.. The social bees of the 
Philippine Islands, 57: The Philippine 
hees of the family Nomadidae, 83; The 


Prosopidae, or obtuse-tongued bees, of 
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COCKERELL, T, D. A.—Continued. 
the Philippine Islands, 191; The Philip- ! 
pine bees of the families Anthophoridae 
and Melectidae, 195; The sphecodine 
bees of the Philippine Islands, 555. 

Coconut, bud rot of, 131. 

Cocos Linn., 339. 
nucifera Linn., 299, 300, 339. 

Coeloeline polycarpa, 1. 

Coffea &p., 657. 

Cohnistreptothrix Pinoy, 61, 62. 

Cola, 4 

Coleoptera, 533. i 

Columbia blancoi Rolfe, 610, 611. 

Colymbus cornutus, 99, 100. 

Commersonia bartramia (Linn.) 

556, 587. 

Compositae, 250, 456, 643. 

Сопе-пове, red-banded, 180. 

Coniugate, diagonal, determination of, 254. 

Connaraceae, 403. 

Connarus Linn., 403. 
castaneus Merr., 403. 

Conorhinus megistus Burm., 180. 
rubrofasciatus de Geer, 180, 184. 
sanguisugus Le Conte, 180, 

Contnrinia saltata Felt, 289, 
sorghicola Coq., 290. 

Convolvulaceae, 450. 

Convolvulus brownii Spreng., 450. 
robertianus Spreng., 450. 

Conyza chinensis Linn., 250. 
pubigera Linn., 250. 
riparia Blume, 250. 

Coptis tecta, 1. 
trifolia, 1. 

Corchorus capsularis Linn., 612. 
olitorius Linn., 604, $08 609, 611, 612, 613, 

614. 

Cordia eumingiana Vid., 666, 581, 630, 631. 
myxa Linn., 681, 632, 633. 

Coriaria intermedia Mats., 1, 5, 6. 

Corticium calceum Fr., 658, 
javanicum Zimm., 658, 659. 
lilacinofuseum В. & C., 659. 
salmonicolor Berk. & Br., 657-660, 662, 

669, 670, 673. Е 
zimmermanni Saec. & Syd., 658. 

Corypha Linn., 341. 
elata Roxb., 295, 299, 300, 341, 342. 
gebanga BL, 341. 
wmbraculifera (non Linn.) Vidal, 311. 
umbraculifera var. cubang F.-Vill., 241. 
umbraculifera var. sylvestris F.-Vill., 341. 

Coseinium fenestratum, 1. i 

Crataegus glabra Thunb., 403. 

Crests, measurement of, 254. 

Crocisa Jurine, 196, 
caelestina CKN., 196. 
caoruleifrons СК]Ь, 198. 
caeruleifrons Kirby, 198. 
callura Ck!l, 198, 199. 
erucifera СКП., 196, 198. 
decora Smith, 198, 199, 
emarginata Lepel., 196. 


Merr., 585, 


Index 


Сгосва Jurine—Continued. 
irisana СКП., 196. 
kalidupana СКИ., 196, 197. 
lamprosoma Boisd., 196. 
luzonensis Ckll, 196. 
nitidula Fabr., 196, 197. 
omissa СКП., 198. 
quartinae CklL, 198. 
quartinae Gribodo, 197, 198. 
reducta СКП., 199, 
ridleyi Ckll., 199. 
rostrata Friese, 197. 

Cryptocarya Е, Br., 395. 
densiflora Blume, 397. 
elliptifolia Merr., 396. 
euphlebia Merr., 896, 
intermedia. Elm., 396. 
laevigata Elm., 397. 
oblongata Merr., 396. 
ramosii Merr., 395. 
vidalii Merr., 396. 
zamboangensia Merr., 396. 

Cryptocoryne Fisch., 365, 370. 
aponogetifolia Merr., 370. 
auriculata Eng!., 371. 
ciliata Fisch., 371. 
pygmaea Merr., 371. 

Ctenocephalus canis Curtis, 185. 
felis Bouché, 179, 185. 

Ctenodactylomyia Felt, 287. 
antidesmae Felt, 287, 525. 

Culex fatigans Wied., 174. 
ludiowi Blanch., 174. 
microannulatus Theob., 174. 

Culicidae, 174, 186. 

Culicinae, 114. 

Culicoides judienndus Bezzi, 178, 186. 

Cullet, 465, 471. 

Curacling, 353. 

Cyanophyceae, 65. 

Cylicodaphne lcefeana Y. Muell., 242. 

Cymbospatha, 356. 

Cynips, 528, 

Cyperaceae, 369. 

Cyperus kyllingiaeoides Vahl, 370. 

Cyriandra Forster, 452, 
agusanensis Elm., 455. 
glabra KrünzL, 452, 
glabrifolia Merr., 452. 
hypochrysoides Kriinzl., 454. 
ilocana Merr., 452, 
lancifolia Merr., 454. 
livida Krünzl., 455. 
panayensis Merr., 452. 
santosii Merr., 453. 
tayabensis Elm., 453. 

Cyrtostachys, 296. 

Cystitis, chronic, 485. 

Cystolithiasis among Filipinos in association 

with dietetie deficiency, 481. 

Cystolithotomy, 484, 485, 486. 


n 
Daanan, 343, 


Daclis de ipon, 128. 
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Dacmonorops Blume, 356. 
affinis Bece., 298, 300, 358, 359. 
clemensianus Bece., 300, 357, 359. 
curranii Becc., 300 358, 359. 
gaudichaudii Mart., 298, 300, 357, 359, 
ктасШв Весс., 298, 300, 358, 359. 
hystrix, 298. 
loherianus Весс., 300, 357, 358. 
longipes, 298. 
manilensis Mart., 352. 
margaritae, 298. n 
margaritae Becc, var. pulawanicus Bece., 
300, 356, 358, 
ochrolepis Bece., 298, 200, 357-359. 
ochrolepis Becc. var. radulosus Becc., 358. 
oligolepis Beec., 200, 357, 359. 
pannosus Bece., 300, 357, 359. 
pedicellaris Eecc., 300, 357, 358. 
rumphii, 298, . 
urdanetanus Becc., 300, 367, 258. 
virescens Весс., 298, 300, 356, 358. 
Dalákit, 625. 
Dal-dal-upang, 605, 
Dallag, 617. 
Dalunit, 637. 
Dalunot, 637. 
maladurung, 687. 
Dalupang, 607, 
Damalina semperi O. S., 186. 
Danglí, 617. 
Danglin, 617. 
aso, 587. 
kalabau, 587. 
Dangling, 617. 
Dangloz, 618. 
DAR JUAN, T., and ELICARO, V., Philippine 
raw materials for glass making, 465. 
Debregeasia Gaud., 241. 
longifolia (Burm. f.) Wedd., 211. 
Deer flies, 175. 
Deficiency, dietetic, 481. 
metabolie, 482, 
DE LEON, WALFRIDO, sce HAUGH WOUT and 
DE LEON. 
Dendrocalamus merrillianus, 566. 
DENNEY, OSWALD Е, A photographic 
study of leprosy, 13. 
Dermacentor variabilis Say, 183, 184. 
Desmodium Desv., 243, 405, 409. 
dependens Blume, 409. 
lasiocarpum (Beauv,) DC., 243. 
latifolium DC., 243, 
ormoearpoides DC., 243, 409, 
ormorarpoides Desv., 409. 
virgatum Zoll, 243. 
zonatum Miq., 243, 409. 
Diameter, Baudelocque’s, measurement of, 254, 


intertuberal, relation to second stage of | 


labor, 263. 
Dibuál, 590. 
Diceromyia vernoniae Felt, 543. 
Dichapetalum obovatum Elm., 413. 
Didinium nasutum, 214. 
Didymosperma tremulum. Wendl., 335. 
Diemyctylus torosus, 215. 
Dict, avitamine, 481, 
Dilleniaceae, 421, 547. 


Dillenia Linn, 421. | 
megalophylla Merr., 421. 
papyracea Merr., 422. 
reifferseheidia F.-Vill., 547. 
suffruticosa Grief., 422. 

Dinopsyla cornuta Crawf., 545, 

| Diospyros Linn., 248. 
wallichii King & Cumble, 248. 

Diplodiseus paniculatus Turez., 538. 

| Diplycosia Blume, 442. 
calelanensis Elm., 413. 
glabra Merr., 442, 
heterophylla Blume, 443. 

Diptera, 185, 633. 

Dipterocarpaceae, 541. 

Discomycetacene, 62, 67. 

Discomyces Rivolta, 57-60, 62, 64, 66, 67. 
bovis (Harz) Rivolta, 57, 60, 64, 66, 67. 
equi Rivolta & Miscellone, 57. 
pleuriticus canis familiaris Rivolta, 57. 
(Streptothrix) indica, 60. 

Diver, 182. 

Djaring, 243, 

Djaroem djaroem, 250. 

Djering, 243. 

Dódol, 635. 

Dongrareng, 614. 

Dugui-is, 443. 

Duidui, 592. 

Dumayuca, 328, 235. 

Durarong, 618. 

Duyduy, 59 

Dysentery, clinical observation on cases of, 

157. 
ingestion of erythrocytes by Pentatricho- 
monas sp., in a case of, 207, 


к 


Ebenaceae, 248, 

Kctomocoris utrox Stal, 181, 184. 
biguttulus Stál, 181, 184, 
flavomaculatus Stal, 181, 184. 

Elaeocarpaceae, 418, 

Elacocarpus Linn., 418, 
cumingii Turez., 419, 
forbesii Merr., 419. 
ilocanus Merr., 418, 

Elatostema Forster, 372. 

acumatissimum Merr., 375. 

anyustatum C, B. Rob., 375. 

appendiculatum Merr., 370. 

benquetense C. В. Rob., 378 

carinoi W, R. Shaw, 371, 27 

contiguum C. B. Rob., 375. 

diversilimbum Merr., 378. 

elmer] Merr., 373, 

füicaule C. B. Rob., 374, 


macgregorii Merr., 373. 
obovatifolia Wedd., 373. 
obovatum Wedd., 378. 
panayense Merr., 372, 
рісіцт Fim., non Hallier f., 373. 
pilosum Merr., $76, 
robinsonli Merr., 376, 

. suborbiculare Merr., 377, 


zamboangense Merr., 374, 
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Elutostematoides C. B. Rob., 380. 
manillense C. B. Rob., 381. 
samarense Merr., 880, 

Eleocharis R. Br., 370. 
apiralis (Rottb,) Steud., 370. 

Elevation, relation of, to Hevea, 512. 

ELICANO, V., see DAR JUAN and ELICANO. 

Elongation of rope, 574. 

Entamoeba, coli, 212, 215, 216. 
histolytica, 158, 209, 210, 218-216. 

Epholchiolaphria aurifascies Macq., 186. 
leucoproeta Wied., 186. 
partialis Bezzi, 186. 
vuleanus Wied., 186. 

Ericaceae, 248, 441. 

Eriophyidae, 528. 

Erodium L'Hérit, 365, 409. 
cicutarium (Linn.) L'Hérit., 409. 

Erythrocytes, ingestion of, by Pentatricho- 

monaa, 207, 

Erythropalum Blume, 242. 
scandens Blume, 242. 

Eskobilla, 603. 

Eskuba, 603, 

Eskubilla, 603. 

Euareca, 302, 

Eugeissonia, 296. 

Eulyes ilustris Stål, 181, 184. 

Euphorbiaceae, 244, 534, 535, 540, 646, 248, 

649. 

Eurycoma dubia Elm., 409. 

Evodia Forster, 409, 
glauca, 1. 
lunur-ankenda (Gaerin.) Merr., 410, 
melizefolia (Hance) Benth., 409. 
semecarpijolia Merr., 410. 
sessilifoliola Merr., 410. 

, 


е 


Fabrication of rope, 565. 
Farcin du boeuf, 60. 
Feldspar, 477. 
FELT, E. P. New Philippine gall midges, 
287. 
Feronia elephantum Corr., 662, 
Festuca Linn., 365, 369, 
myuros Linn., 369. 
Ficus benjamina Linn., 624. 
forstenii Miq., 625, 627. 
nervosa Неу., 545. 
pnchyphylla Merr., 627. 
palawanensis Merr., 628. 
ulmifolia Lam., 531, 545, 546, 647. 
variegata Blume, 546. 
Fil de jute, 611, m 
Firmiana colorata (Roxb.) R. Br., 246. 
marsigli, 246. 
Fisheries, ipon, 127, 
Flacourtiaceae, 246, 423. 
Flea, human, 180, 
plague, 180, 
Fleas, 179, 
eat, 179. 
dog, 179. 
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Flies, bat, 173, 
black, 174. 
deer, 176. 
forest, 175. 
moth, 174, 175. 
robber, 182, 
true, 174, 176. 
Fly, cattle, 177. 
tsetse, 177, 
Fractures, demonstration of important cases 
of, 156. 
Fulica, 88-92, 94-96, 98, 
americana, 88, 06. 
Fungi, а genus of, validity of name of, 56. 
Fungus, dissemination of, 663. 


я G 


Galiuyguiuan, 409. 
Gallinula, 94-96, 98. 
chloropus, 87. 
Gallinuie, Philippine giant, osteology of, 87. 
Gali midges, 287, 
Galls, methods of collecting, 529. 
plant, Philippine, 527. 
Gambir gambir, 243. 
Garcinia venulosa (Blanco) Choisy, 547. 
Gekko kikuchii, 118, 
mindorensis Taylor, 105, 115, 118, 
monarchua, 111, 118. 
Gelechidae, 549. 
Gemiiseyappel, 611. 
Ceniostoma Forster, 448. 
p&chyphyllum Merr., 448. 
Geodorum nutans Ames, 1, 4, 6. 
Geoffrayra inermis, 1. 
Ceraniaceae, 409. 
Geranium cicutarium Linn., 409. 
Gesneriaceae, 452. 

GIFFEN, A. М., review of Keen's The Trent- 
ment of War Wounds, 363. 
Gigantothrips elezans Zimmerman, 547. 

Gigliolia, 296. 

Girth of rope, 569. 

Gisi, 624. 

Glass, furnace for, 471. 
lead, 466. 
lime, 466, 
raw materials for, 465. 

Glochidion album (Blanca) Loerl, 549. 

Glossina sp., 177. 

Gnats, buffalo, 178. 

Gneiss, 468, 

Gnetaceac, 623. 

Gnetum sp., 582, 633. 

Gold, colloidal, in treatment of typhoid fever, 

42, 

Goniothalamus Hook, f. & Th., 385. 
amuyon Blanco., 638. 
lancifolius Merr., 385, 
longistylus Merr., 386, 
melayanus Hook. f, & Th., 336. 

Gramineae, 357. 

Grewia bilamellata Gagnep., 614, 615. 
eriocarpa Juss., 616, 617. 
multiflora Juss., 614, 617-619. 
stylocarpa Warb., 289, 538, 
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Guioa Cav., 417. 
obtusa Merr., 418. 
pervifoliola Merr., 417, 

Gulick, Walter Vose, notice of his Mental 
Disenses, а Handbook Dealing with 
Diagnosis and Classification, 251. 

Güma, 631. 

Gunny, 611. 

Guttiferae, 544, 547. 

Gynaikothrips chavicae Zimmerman, 548, 

chavicae var. heptapleuri Karny, 549, 


JU 


Haematocarpus Miers, 366, 383. 
comptus Miers, 383, 
subpeltatus Merr., 383, 

Haematopinus eurygaster Nitzsch, 184, 
eurysternus Nitzseh, 172. 
spinulosus Denny, 172. 

: spinulosus Nitzsch, 184, 
stenopsis Burm., 172, . 
stenopsis Nitzsch, 184. 
tuberculatus Nitzsch, 171, 184. 
urius Nitzseh, 172, 184. 

Hagod, 637. 

Halietus, 88, 555. 

Hamitanago, 588, 

Hanilis, 351. 

Hanndióng, 637. 

Hanagdóng, 627. 

Hanag-düng, 637. 

Hantak, 597. 

HAUGHWOUT, FRANK G., and DE LEON, 
WALFRIDO, On the ingestion of ery- 
throeytes by Pentatrichomonas sp., 
found in a ease of dysentery, 207. 

Heart, beriberi, in children, 158. 

Hedysarum adhaerens Poir., 409. 

lasiocarpum Beauv., 243. 

Helicteres hirsuta Lour., 578, 587, 588. 

Heliodiplosis spatholobi Felt, 542. 

Hemidactylus depressus, 113. 

luzonensis Taylor, 112, 

Hemigraphis Linn., 455. 
fruticulosa C. B. Clarke, 456. 
nummularifolia Merr., 455, 
replans Nees, 456. 

Eemiptera-Aptcra, 184, D 

Hemiptera-Heteroptera, 184, 

Hemiptera~Homoptera, 185. 

Hernandiaceae, 539, 

Heterocera, 51. 

Heterospathe Seheff., 295, 298, 325, 329, 

eagayensis Becc., 328, 

elata, 295, 299, 300, 325, 328, 329. 
elmerii Весс., 328. 

negrosensis Весс., 290, 325, 326. 
philippinensis Rece., 299, 325, 326, 
sibuyanensis Весс., 299, 325, 

Hevea, 141, 142, 148, 149, 658. 
brasiliensis (HBK) Muell, 601, 512, 516, 

523, 657, 660. 

Hexamastix ardindelteili Derrieu 4; Raynaud, 
212. 

Hexanthus umbellatus Lour., 242, 


Hibisevs Linn., 245. 
macrophyllus Roxb., 245. 

Hinagdúng, 687. 

Hinla-laong, 637. 

Hipon, 127. 

Hippobosca equina Linn., 185, 

maculata Leach, 185. 

Homalium Jacq., 423, 

multiflorum Merr., 423. 
ramosii Merr., 423. 
samarense Merr., 423. 

Homo sapiens Linn., 172. 

Horseflies, 174, 175. 

Howell, Wiliam H., notice of his A Text-book 
of Physiology for Medical Students and 
Physicians, 659, à 

Hubulos, 627. 

Hulccoeteomyia pseudotaeniata Giles, 174. 

Huligano, 592. 

Hunung, 588, 

Hydrastis eanadensis, 1. 

Hydrophasianus, 98, 101, 

chirurgus (Scop.), 98, 101, 108, 104. 

Hyperdiplosis banksi Felt, 537, 

Hyphomycetes, 59. 


Ісасіпасеае, 414. 

Iguanura, 295. 

IVixera luzonensis (Presl) Merr., 539. 

Imbubuykon, 618. 

Ymkabau, 619. 

Tnangdón, 637. 

Indai-luging, 637. 

Indian grass, 611. 

Indigofera Linn., 405. 
endecaphylla Baker, 405. 
hendecaphylla Jacq., 405. 
pusilla Lam., 405, 


| Indischer Flachs, 611. 
i Inga jiringa Jack, 243, 


Insceta, 184, 
Insects, bloodsucking, 169. 
Tontha Doubleday, 71. 

ida Banks, 71, 

‚ umbrina Doubleday, 72, 73. 

Ipomoea Linn., 450, 

heterophylla R. Er., 450. 

polymorpha Roem. & Schultes, 366, 450, 
Tpon, 127, 
Itangan, 403. 
Itapan, 410. 
Ttonida paederiae Felt, 293, 640. 
Ixodidae, 184. 
Ixodoidea, 184. 

a 


Jacana spinosa (Linn.), 101, 

Jateorhiza palmata, 1. 

Jeffersonia diphylla, 1. 

Jew's mallow, 611. 

JOHNSTON, JOHN A. Some bacteriologie 
phases of the cholera-carrier problem, 
459. Н 

Jordan, Edwin O., review of his А Text-book 
of General Bacteriology, 363. 

Judenhanf, 611. 
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Judenpappel, 611. 
Jusi, 354. 
Jute, 611. 


Kabag, 619. 
Kakaab, 587. 
Kakaag, 585, 587, 
Kakaomalve, 581. 
Kaliát, 633. 
Kalitkalít, 617, 
Kalkuttanhanf, 611. 
Kalukalumpangan, 593, 
Kalumpáng, 595. 
Kamansi, 621. 
Kamptodiplosis reducta Felt, 542. 
Kanaroset, 618. 
Kandiát, 633. * 
Караз, 635. * 
Kapas-kápas, 605. 
Kapói, 635. 
Karud, 619. 
Kastule, 603, 605. 
Kastuli, 605. 
Kaupp, B. F., notice of his The Anatomy of 
the Domestic Fowl, 251. 
Keddéng, 610. 
Keen, W. W., review of his The Treatment of 
War Wounds, 363. 
Kerbaka, 603. 
KING, ALBERT E. W., The mechanical prop- 
erties of Philippine bast-fiber ropes, 561. 
Kleinhovia hospita Linn., 566, 581, 588-590. 
Koendoclen pamal, 244. 
Kolis, 624, 
Kol-lokolldt, 607. 
Kol-lokol-lot ti bao, 587. 
Kollolót, 607. 
Kolot-kolótan, 607. 
Korthalsia Blume, 295, 297, 842. 
laciniosa Mart., 295, 298-300, 342, 348. 
merrillii Bece., 298, 209, 342. 
scaphigeroides Весс., 298, 299, 842. 
squarrosa Beec., 299, 342, 343. 
Kronodiplosis uichancoi Felt, 536, 
Kubal, 587. * 
“ Kulat-kulát, 607. : 
Kuliamat, 624. 
Kuliát, 633. 
Kullu-kullük, 607. 
Kuluk, 607. 
Kulu-kulót, 607. 
Kulut-kulitan, 607. 
Kunzdón, 687, 


Labnai, 598. 

Labon, 581. 

Lacaubi, 342. 

Laceotrephes robustus Stal, 182, 185. 
Laemopsylla ећетріз Rothsch., 190, 185. 
Laginlaginan, 597, 

Lagod, 637. 

Lagtal, 1. 

Lagtan, 1. 

Lagtung, i. 

Lailaiginan, 687. 

Lamui, 627. 


! 
| 
1 
| 
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Laükaban, 625. 

Lanjosig, 618. 

Lanit, 616. 

Lanótan, 600. 

LANTIN, PEDRO T., A comparative study of 
different methods of treatment of ty- 
phoid fever, 19. 

Lanut, 618. 

Lanütan, 600, 638. 

Laoe gappa карра, 249, 

Laphria dimidiata Macq., 185. 

Гарі, 616. 

Lapní, 616. 

Lapnís, 588, 618. 


"Гарай, 597, 616, 


Lasianthus Jack, 250. 
oblongus King & Gamble, 200. 
rhinocerotis Blume, 250. 
Lasioptera falcata Felt, 288, 
manilensis Felt, 639. 
Lassce, 356. 
Lauraceae, 242, 395: 
Lead glass, 466. 
Leaf hoppers, 181. 
Lecythidaceae, 536. 
LEE, Н. ATHERTON, and YATES, HARRY 
S., Pink disease of citrus, 657. 
Теса Royen, 245. 
indica (Burm. f.) Merr., 245. 
manillensjs Walp., 539. 
aumbucina Willd., 245. 
aambucina (Linn.) Willd., 245. 
Leguminosae, 243, 405. 
Leiolepisma, 119. 
Leontice thalietroides, 1. 
Lepidocaryoue, 296, 297, 
Lenidodactylus christiani Taylor, 115. 
n&ujanensis Taylor, 105, 113, 
Lepidoptera, “H 
Leprosy, study of, 13. 
Leptogaster princeps O. S., 186. 
Leptothrix buccalis, 56. 
Leptus ukamushi Brumpt, 188. 
Liba, 619. 
Libtük, 692. 
Lice, 170. 
Lieuala Rumph., 295, 339. 
spinosa Wurmb, 295, 296, 209, 300, 339. 
Ligtang, 1. 
Lime, 466. 
glass, 466. 
Limestone, coralline, 466. 
crystalline, 466. 
Limuran, 850. 
Litsea Lam., 242, 
amara Blume, 242, 
ferruginea Blume, 242. 
ferruginea (К. Br.) Benth. & Hook., 242. 
hexantha Juss., 242, 
leefeana (Е. Muell) Merr., 242. 
perakensis Gamble, 243. 
umbellata (Lour.) Merr., 242. 
Livistona R. Br., 295, 339. 
cochinchinensis Mart., 295, 207, 279, 300, 
889, 840, 
inaequisecta Becc., 340. 
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Livistona—Continued. Malasikongdüron, 637. 
Р merrillii Bece., 297, 299, 339, 340. Malatakon, 587, 
microcarpa Becc., 341. Malibago, 588. р, 
mindorensis Bece., 341, Mallory, Frank Burr, and Wright, James 
robinsoniana Becc., 297, 299, 340, 341. Homer, notice of their Pathological 
rotundifolia Mart, 295, 297, 299, 300, Technique, A Practical Manual for 
| 339, 340, Workers in Pathological Histology and 
rotundifolia Mart. var. luzonensis Bece., Bacteriology including Directions for 
i ' 299, 349. the Performance of Autopsies and for 
rotundifolia Mart, var, microcarpa Bece., Clinical Diagnosis by Laboratory Meth- 
А 340, 341. ods, 559. 
. rotundifolia Mart. var. mindorensis Bece., | Mallotus moluceana (Linn.) Muell.-Arg., 540, 
299, 340, 341, А philippensis (Lam.) Muell.-Arg., 646, 548. 
3 spectabilis Griff., 340. Malobago, 588. 
vidalii Bece., 341. Malvaceae, 245, 561, 600, 
whitfordii Bece., 340. Mamadling, 610, 
i Lizards, Philippine, 105, 112. Mamauéd, 610, 
Loganiaceae, 448. Mangkit, 607. Е 
Losóban, 600. Manila Medical Society, Proceedings of the, 
Louse, body, 171. 155, 157, 159. 
carabao, 171. Mansonioides annulifera Theob., 174. 
crab, 170. uniformis Theob., 174, 
goat, 172. Marakapas, 681, 688, 592, 605, 
› hog, 172. Maratakkimbaka, 603. 
| monkey, 172. Maratarong, 581, 605, 630. 
rat, 172. Margaropus australis Fuller, 183, 194. 
"E Marighoy, 828, 
| Lubang Island, glass materials in, 465. Mariseus Gaert., 369. 


Lubi lubi, 4. 
Lumbang, 277, 282. 
banucalag, 282. 
bato, 277. 
gubat, 282. 
oil in the Philippines, 275. 
Lumbia, 342. 
Lunug, 627. 
Lusóban, 600. 
Lusüban, 600, 
Luzonomyia symphoremae Felt, 543. 
Lydston, С. Frank, notice of his Impotence 
1 and Sterility with Aberrations of the! 
( Sexual Function and Sex-gland Implan- | 
d 


dregeanus Kunth, 870. 
glomeratus Barton, 369, 
niveus (Murr.) Merr., 369, 
Mauve de juif, 611, 612. 
Measurements of Heven trees in Bagilan, 516, 
Medinilla Gaud., 431, 
hasseltii Blume, 432. 
oblanceolata Merr., 431. 
Megabotrya meliaefolia Hanec, 409. 
Megapis Ashm., 79, 80. 
Megarhininae, 174. 
Megatrioza pallida Uichsnco, 548. 
Melastomataceae, 247, 481, 540. 
Melectidae, 195. 
Meliaceue, 244, 410, 
Melia baccijera Roth, 244. 
Meliponidae, 77. 


tation, 153, 
Lyperosia exigua de Meij., 177, 186, 
minuta Bezzi, 178. 


| 
| 

| . | Melochia, 611, 

| ; M | Meluchia, 611. 

1 Madura disease, 59. Memecylon Linn., 247, 432. 

; Magindanau, 088. t appendieulatum Blume, 248. 
Makakápas, 605. „Ро costatum Miq,, 248. 
Malaampipi, 416, |o laruei Merr., 247, 
Malabanilad, 597. | panieulatum Jack, 248, 540. 

y Malabitispapa, 601. ramosii Merr., 432. 
Malabóho, 597. stenophyllum Merr., 432. 

{ Malabülak, 635. Menispermacene, 383, 416. 

| Malabüfga, 597. { Menispermum eanadense, 1, 

b Malachra fasciata Jack, 581, 601-693. | MERRILL, E. D., Notes on the flora of Su- 
Malagasdha, 598. matra, 239; New or noteworthy Phil. 
Malakadiós, 619. | ippine plante, XV, 265. 
Malakakno, 697. | MERRILL, E. D, and WADE, H, W., The 
Malakapai, 593. validity of the name Discomyees for the 
Malamansunita, 587. genus of fungi variously called Actin- 
Майа кап, 619. omyces, Slreptothrix, and Nocardia, 55. 

В Malapapaya, 593. Methylene blue-cosin lactose amar, use of, За 

3 Malarurung, 687. i searching for Bacillus dysenteriae in 

и Malasarsáp, 592. stools, 235. 
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Metroxylon Rottb., 342. 
rumphii Mart., 295, 297, 299, 300, 342. 
Mica, 467, 414. 
Mierapis Ashm., 79, 80. 
Micrococeus ascoformans Johne, 57, 
boiryogenes Rabe., 57. 
Micromyces Grüber, 63. 
hoffmanni Grüber, 58, 63. 
Mieronecta quadristrigata Bredd., 182, 185. 
Midges, 174, 178. 
gall, 287. 
Milk in treatment of typhoid fever, 29. 
Mimosa Linn., 243. 
djiringa Roxb., 244. 
invisa Mart., 243, 
jiringa Jack, 243, 
keeringa Roxb., 244. 
Minquelia Meissner, 416. 
cumingii, 417. 
philippinensis Merr., 416, 
Mitrephora Hook, f. & Th., 387. 
eagayanensis Merr., 887. 
Mono, 810. 
Monosporium, 66. 
Moraceae, 545-547, 561, 619, 
Morton, H. H., notice of his Genitourinary 
Diseases and Syphilis, 
Mosquitoes, 174. 
Mosquito, elephant, 175 
rock, 174. 
small woolly, 174. 
white-capped, 174. 
Murraya exotica Linn., 659, 662. 
Muscidae, 174, 176, 186, 
Musca domestica Linn., 176. 
Muskraut, 611, 
Mycobacterium, 59. 
leprae, 13. 
Mydaidae, 182. 
Mydas fruhstoferi v. d. Wulp, 186. 
Myiophthiria reduvioides Rond., 186. 
Myrialepia, 296. 
Myrsinacene, 443. 
Myrtaceae, 429. 
Myzomyia febrifera Banks, 174. 
, rossi Giles, 174. 


N 


Харо, 581. 
Nabu, 581, 
Nagdén, 637. 
Nagling, 618. 
Nardurus filiformis Steud. 
Franch., 869. 
Necator decretus Massee, 658, 659, 663. 
Necrobía rufipes de Geer, 292. 
Negegan, 581, 
Nenga, 206, 
Neoheegeria mendax Кагпу, 648, 
Neolitsea Merr., 397. 
cassiaefolia Merr., 399. 
lanceolata Merr., 397. 
paucinervia Merr., 398. 
villosa Merr., 399, 
zeylanica Merr., 399. 


var. chinensis 


Index 


Nephotettix, 182. 
apicalis Motsch, 181. 
bipunctatus Fabr., 181. 


Neutral urine, 492, 
Nienic, 175. 
Niog-niogan, 325, 
Nipa Rumphius, 238. 
“fruticans Wurmb, 78, 295, 299, 300, 333. 
Nitidula, 197. 
Nocardia Trev., 53, 58-61, 63-67. 
Noctuidae, 71, 
Noctuid, new species of, 71, 
Nomada Scop., 83. 
adusta Smith, 86. 
attrita СКП., 83, 84, 
bakeri СКП., 83, 85, £6. 
banahaonis CklL, 83, 85. 
сопсосва Cki., 83, 85. 
exheredans СКІ, 83, 85, 
Iusca Smith, 85, 86. 
makilingensis Ckll, 83, 84. 
mindanaonis Ckll, 83-85. 
pelavanica Ckl!, 83, 84, 
pervasor СКП., 83, 84, 
subpetiolata Smith, 86, 
Normanbyae sp. Becc., 329. 
Normanbya, 329, 
merrillii Becc., 829. 
mucllerii, 329. 
Notonectidae, 185. 
Notornis, 87, 88. 
о 


Obstruetion, ureteral, 156. 
Oeboeng ocboeng, 245. ~ 
ОП, lumbang, 275. 
Olacaceae, 242, 
Olfersia nigrita Speis., 185. 
Olus judaicum, 612, 
Ommatius chinensis Fabr., 185. 
Опсосагрив A. Gray, 413. 
densiflora Merr., 413. 
obovata (Elm.) Merr., 413. 
Опсозрегта Blume, 296, 330. 
filamentosa Blume, 295, 297, 299, 300, 330. 
gracilipes Becc., 297, 299, 330. 
horrida Scheff., 295, 297, 299, 300, $30. 
platyphyla Becc., 297, 299, 330. 
Oosporn Wallroth, 59, 61, 63. 
indica Kanthack, 59. 
Operations, mastoid, 160. 


1 Orania Blume, 295, 297, 331. 


decipiens Bece., 299, 311-223. 

decipiens Весе, var. mindanaoensis Beec., 
299, 332, 333. 

decipiens Весс. var. montana Bece., 299, 
332, 833. 

macrocladus, 297, 831, 233. 

moluecana, 297, 

palindan Merr., 332. 

paraguaensis Весс., 299, 231, 232. 

philippinensis Scheff., 299, 231-234. 

philippinensis Scheff, var. sibuyanensis 
Bece., 299, 331, 382, + 
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Orania—Continued, 
regalis, 297, 331. 
rubiginosa Becc., 299, 333, 334. 

Oreocnide Miq., 241, 
nivea Merr., 241, Я 

Oring-oring, 329. 

Ormittroctona nigricans Leach, 185, 

Ormosia Jackson, 405. » 
basilanensis Мегг., 407, 408. 
clementis Merr., 408, 
grandifolia Merr., 407. 
macrodisca Baker, 406, 408, 
orbieulata Merr., 405, 407, 408, 
paniculata Merr., 406. 

Orthoclase, 467. 

Orthogonis scapularis Wied., 186. 

Osmelia Thwaites, 246, 
bartlettii Merr., 246, 
maingayi King, 247. 

Osteology of Philippine birds, 87. 

Otanthera Blume, 433. 
strigosa Merr., 433, 

Outlet, pelvie, 263. 

Oxymitra Hook, f. & Th., 388. 
longiflora Merr., 388, 389, 
multinervia Merr., 388. 
obtusifolia Elm., 388, 389, 
platyphylla Merr., 388, 


P 


Paang-baliwis, 601. 

Paathanf, 611. 

PADUA, REGINO G., Cystolithiasis among 
Filipinos in association with dietetic 
deficiency, 481. 

Paederia tomentosa Blume, 294, 540, 

Pákak, 621. 

Pakalkal, 581. 

Pakin bakit, 587. 

Palak-palak, 593. 

Palaquium Blanco, 446. 

dubardii Elm., 446. 
glabrifolium Merr., 446, 

Palasan, 361. 

Palindan В! 

Palms, F 

Yampar, 588. 

Panabuo, 341. 

Panampat, 588, 

Panapotien, 406, 

Pandanaceae, 366. 

Pandanus Linn., 366. 
camarinensis Merr., 357. 
esculentus Martelli, 357. 
panayensis Merr., 366. 
philippinensis Merr., 366. j 

PANT:ANIBAN, C. S., and SCHÖBL, O., Ex- | 
perience with methylene blue-eosin Jac- 
tose agar in searching for Bacillus 
dysenteriae in stools, 235, 

Paügarandóngen, 637, i 

Pafikarandángin, 637. Н 

Райкагдівеп, 600, | 
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Papaver rhoeas Pall, 527. 

Paper pulp, 470. 

Fapualthia Diels, 389. 
heteropetala Merr., 389. 
lanceolata Merr., 390. 

Parameria Benth., 248, 
barbata (Blume) K. Schum., 248. 
glandulifera Benih., 248, 

V'aramoecium caudatum, 214. 

Parashorea plicata Brand., 541. 

Parishia Hook. f., 413. 
nulabog Merr., 414. 
oblongifolia Merr., 413, 

Parsonsia barbata Blume, 248. 

Pasak, 621, 

Pasakla, 627, 

Pasau, 611. 

Pauropsylla deflexa Uichanco, 545, 
montana Uichanco, 546, 
tubereulata Crawf,, 544, 

Vavetta, 250. 

Pedicinus eurygaster Gerv., 172, 184, 

Pediculidae, 184. 

Pediculus, 178. 
corporis de Geer, 171. 
humanus Linn., 184. 

Yelvie outlet, 263. 

Telvimetry among Filipino women, 253. 

Delvis, measurement of, 254, 

Pentatrichomonas, 207, 210, 212, 213, 215, 217. 
bengalensis Chatterjee, 212, 216, 

Peptone, in treatment of typhoid fever, 38. 

Perrottetia HBK, 244. 
alpestris (Blume) Loesen., 244. 

Phaeanthus Hook. f. & Th., 390. 
ebracteolatus Merr., 391. 
pubescens Merr., 390, 391. 
villosus Merr., 391. 

Phaleria Jack, 429. 
cumingii F.-Vill, 429. 
perrottetiana F.-Vill, 429. 
platyphylla Merr., 429. 

Philaematomyia crassirostris Stein, 177, 186. 
inferior Stein, 177, 186, 
insignis, 177. 

Philippine Islands, Anthophoridae of, 195. 
bast-fiber ropes of, 561. 
bloodsucking insects of, 169. 
cause of coconut bud rot in, 181. 
cephalometry in, 253. 
gall midges of, 287, 
glass materials in, 466. 

Hevea brasiliensis in, growth of, 501. 
lumbang oil in, 275. 
medicinal plants of, 1. 
Melectidae of, 195. 

new noctuid from, 71. 

new or rare reptiles of, 105. 
new plants of, 365. 
Nomadidae of, 83. 
obtuse-tongued Lees of, 191. 
palms of, 295. 

pelvimetry in, 253, 

pink disease in, 567. 
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Philippine Islands—Continued, 
plant galls of, 527, 
Frosopidae of, 191. 
social bees of, 77. 
sphegodine bees of, 555, 

Philodi¢us longipes Schiner, 186. 

Phlebotomus, 115. 
nlcnie Banks, 163, 164, 186. 

T'hoenicospermum, 420. 
javanicum Jungh., 421. 
jaranicum Miq., 419, 420, 

Phocnix Linn., 339. 
һапсенпа Naud, var. philippinensis Beere., 


339. 
banceana Planch, var. philippinensis 
Весс., 299, 


. Pholidocarpus, 296. 
Photinia Lindl., 403. 
serrulata Lindl., 405, 
urdanctensis Elm., 429, 
Phthirus pubis Linn., 170, 184. 
Phytophthora, 140, 
faberi Maubl., 133, 137, 149, 141, 143, 145- 
149. 
jatrophae, 147. 
Phytoptidae, 528, 
Pig, absence of both hind legs in, 201. 
Pigafetta, 296. 
Pilig, 341. 
Pinanga Plume, 295, 296, 313. 
barnesii Bece., 209, 314, 320. 
barnesii Bece. var, macrocarpa Beec., 320, 
basilanensis Bece., 299, 817, 329. 
batanensis Bece., 297, 299, 317, 222. 
copelandi Becc., 209, 314, 820, 
eurranii Bece., 299, 314, 320. 
disticha, 297, 317, 318. 
elmerii Becc., 299, 315, 220, 321. 
reonomaeformis Becc., 299, 213, 318. 
heterophylla Bece., 299, 314, 319. 
insignis Весс., 297, 316, 322-324. 
insignis Beec. forma {урїса, 
insignis Весе, виһер, loheriana Bece., 316, 


322, 

insignis Весе, var. gasterocarpa Bece., 299, 
316, 322, 

insignis Bece, уйг. leptocarpa Heec., 299, 
316, 822. 


insignis Гесс, var. loheriana Весс., 299. 
isabelensis Becc., 299, 314, 318, 
maeuluta Porte, 297, 298, 213, 317, 318. 
modesta Fece., 299, 314, 318. 
negrosensis Bece. 299, 316, 322. ' 
philippinensis Bece., 299, 315, 320. 
rigida Becc., 299, 316, 321. 
samarana Becc., 299, 315, 321. 
sclerophylla Bece., 299, 316, 322. 
sibuyanensis Becc., 297, 299, 317, 324. 
speciosa Весс., 297, 299, 317, 828. 
urdanetana Bece., 299, 315, 321. 
urosperma Deec., 299 315, 321. 
woodiana Bece., 299, 316, $22. 

Pink disease of citrus in the Philippines, 657, 

€69, 


Index 


Piperacese, 548. 

Piper Ioheri C. DC., 648. 

Piptospatha, 356. 

Pithecolobium Martius, 243. 
jiringa (Jack) Prain, 243. 
lobatum Benth., 243, 

Pittosporaceae, 401. 

l'ittogporum Banks, 401, 
acuminatissimum Merr., 402. 
glaberrimum Merr., 402. 
odoratum Merr., 403. 
pseudostipitatum Merr., 401. 
resiniferum Hemsl., 402. 

Planodiplosia Kieff., 292. 

Plants, medicinal, constituents of, 1. 
Philippine, new or noteworthy, 265. 

Plectocomia Mart, & Blume, 295, 297, 812, 
elmerii Весс., 299, 842. 
muellerii, 298. 

Plectocomionsis, 296. 

Pleuropetalon Blume, 415, 416. 

Pleuropetalum Hook., 416. 

Podilymbus, 99, 100. 
podiceps, 98, 99. 

Pedonhyllum peltatum, 1. 

Pogahan, 337. 

Рокопозоти cyanogaster Bezzi, 186. 

Pola, 331. B 

Polyactis, 56. 

Polyalthia Biume, 391. 
dolichophylla Merr., 391. 

Polvosma Blume, 399. 
longipetiolata Merr., 400. . 
verticillata Merr., 400. 
villosa Merr., 399. 

Porphyrio, 89, 91, 92, 94-98. 
madagascarie: gu. 
pulverulentus Temm., 87-89, 93, 10$. 

Premna Linn., 248. 
pyramidata Wail., 248. 

Proceedings of the Manila Medical Society, 

вее Manila Medical Society. 

Promachus bifasciatus Macq., 186. 
forcipatus Schiner, 186. 

Prosopidae, 191. 

Prosopis Fabr., 191. 
benguetensis СКП., 191, 193. 
contradicta CkJL, 192, 194. 
cuncifera СКП., 191, 192. 
feai Vachal, 193. 
jacobsoni Friese, 192. 
luzonica Cklt, 192, 194. 
mindanensis СКИ., 191, 193, 194. 
mustela Vachal, 194. 
opacissima СКШ., 191, 193. 
pelavanica Ckll, 191, 198. 
philippinensis Ashm., 191. 
taclobana СКИ., 191, 192. 
tagala Ashm., 191, 192. 
worcester! СКП., 191, 192. 

Protein, foreign, in treatment of typhoid fever, 

22. 
Protozoa, endoparasitie, 211. 
Pryor, J. C., notice of his Naval Hygiene, 158. 


Index 


Pseuduvaria Miq., 392. 
grandiflora Merr., 302. 
philippinensis Merr., 393. 

Psychodidae, 174, 175, 186. 

Peychoda, 175. 

Psyllidae, 544. 

Ptelea trifoliata, 1. 
tinctorium (Blanco) Merr., 581, 592, 593. 

Pterospermum Schreber, 413, 420. 
blumeanum Korth., 421. 
diversifolium, 590-592, 
megalanthum Merr., 420. 

Ptychoraphis Rece., 295, 326, 329. 
angusta, 328. 
cag&yanensis Becc., 299, 326, 328. 
elmeril Becc., 299, 326, 328. 
intermedia Весе., 299, 326, 328. 
microcarpa Весс., 299, 326, 327, 228. 
philippinensis Becc., 326. 
singaporensis, 328. 

I'ubentjil, 245. 

Pulex irritans Linn., 180, 185. 

Pulicidae, 174, 185. 

Pulicinae, 185. 

Puos, 625. 

Puot-sintang, 607. 

Pupipara, 185. 

Puriket, 607. 

Puspus, 625. 

Pyrgus, 444. 


Pythium palmivorum Butler, 182, 137. 
Q 

Quadrifinae, 71. 

Quartz, 467. 
R 


Ranatra parmata Mayr, 182, 185. 

Raphidophora perkinsiae Engl., 549. 

Ћарок, 598. 

Rassec, 356. 

Rauwolfia Linn., 449. 

тетЪгаоасеа Merr.. 449, 

Reduviidae, 181, 184. 

REINKING, OTTO A., Phytophthora faberi 
Mau? l; The cause of coconut bud rot 
in the Philippines, 131. 

Reptiles, Philippine, 105. 

REVIEWS: 

Abstract of Surgery, An abstract of the 
war literature of general surgery that 
has been published since the declaration 
of war in 1914 prepared by the Division 
of Surgery. Surgeon-Generals Office, 
St. Louis, 153. 

Chaudhuri, Tarini Charan, Modern Chem- 
istry and Chemical Industry of Starch 
and Cellulose, 153. 

Gulick, Water Vose, Mental Diseases, A 
Handbook Dealing with Diagnosis and 
Classification, 251. 

Howell, William H., A Text-book of Phys- 
iology for Medical Students and Physi- 
cians, 559, . 

Jordan, Edwin O., A Text-book of Gen- 
eral Bacteriology, 363. 


691 


REVIEWS— Continued, - 

Kaupp, B. Е., The Anatomy of the Do- 
mestie Fowl, 251. 

Keen, W. W., The Treatment of War 
Wounds, 363. 

Lydston, С. Frank, Impotence and Steril- 
ity with Aberrations of the Sexual 
Function and Sex-gland Implantation, 
158. 

Mallory, Frank Burr, and Wright, James 
Homer, Pathologieal Technique, A Prac- 
tical Manual for Workers in Pathological 
Histology and Bacteriology including 
Directions for the Performance of Au- 
topsies and for Clinical Diagnosis by 
Laboratory Methods, 559. 

Morton, Henry H., Genitourinary Diseases 
and Syphilis, 153. 

Pryor, James Chambers, Naval Hygiene, 
153. 

Shuder, Greenfield, Concerning some Head- 
aches and Eye Disorders of Nasal Ori- 
gin, 153. 

Whetzel, Herbert Hice, An Outline of the 
History of Phytopnthology, 251. 

Wittich, F. W., Information for the Tu- 

H bereulous, 251. 

| Rhamnacene, 244. 

Ricini, 183. 

Ricinus communis L., 183. 
Robher flies, 182. 

Rope, breaking length of, 575. 

elongation of, 574. 

fabrication of, 565. 

mechanical tests of, 566. 

tensile strength of, 572. 

twist and girth of, 569. 

| Rosacene, 403. a 

| Rottboellia sanguinea Retz., 369. 

| Rourea Aublet, 404. 

| creeta (Blanco) Merr., 405. 
luzoniensis Мегг., 404. 

Rubiaceae, 250, 540. 

Rutaceae, 409. 


| Sxbethinae, 174, 

Sadawag, 323. 

Sagiát, 638. 

Saginsaginan, 587. 

Sagisé, 325. 

Saguerus saccharifer Wurmb, 335. 

Saguisi, 325. 

Sualacon, 823. 

Sulaniog, 825. 

SALEEBY, N. M., The treatment of human 
beriberi with autolyzed yeast extract, 11. 

Salike, 603. 

Salisi, 624. 

Salóyong, 631. 

Salóyot, 611. * 

Salúyot, 611. 

Sahiyut, 611. 

Sambonotan, 356. 

Samian, 353. 

Sapindaceae, 417. 

Sapotacene, 446. 
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Saraway, 323. , 

Загер, 128. 

Saropogon rubricosus Bezzi, 186. 
specularis Bezzi, 186. 

Sarongas 4 dadnkkel, 587. 

Saurauia Willd., 422. 
elegans (Choisy) F.-Vill 
santosit Merr., 422. 

Saxifragacene, 399, 

Sayapo, 581. 

Бауари, 581. 

Schefilera Forster, 435. 
alvarezii Merr., 436, 
brevipes Merr., 436, 139. 
catanduanensis, 440. 
caudatifolia Merr., 437. 
clementis Merr., 435. 
digitata (Blanco) Merr., 437. 
globosa Merr., 437, 438. 
macrantha Merr., 437. 
obtusifolia Merr., 435, 
odorata (Blanco) Merr, et Rolfe, 549. 
panayensis Merr., 439, 
platyphylla Merr., 438. 
santorii Merr., 438, 

Schist, 468, 

Schistosoma, a ease of, 156. 

Schizomycetes, 58, 59, 61. 

Schizomyia acalyphae Felt, 634. 
diplodisei Felt, 538, 

Sehizotrypanum cruzi Chagas, 180. 

ЯСНОРТ, O., sce РАЖВАКТАЧ and ScHÓBL. 

Sckoenus coloratus Linn. var., 369, 
niveus Мигг., 369. 

Scirpus glomeratus Linn., 369. 
spiralis Rottb., 370. 

Scorpions, water, 182. 

Selandria (Рата: 

533, 

Semecarpns Linn. f., 411. 
ferruginca Merr., 412. 
gigantifolia F.-Vill, 412. 
philippinensis Engl, 413. 
subsessilifolia Merr., 411, 

Sempaling, 244. 

Serrar, 841. 

Shorea guiso Blume, 541. 

SEUFELDT, R. W., The osteclogy of the 
riant gallinule of the Philippines, Por- 
phyrio pulverulentos Temminck: With 
notes on the asteslogy of Tachybaptus 
philippensis (Bonnaterre) and Hydro 
phasianus chirurgua (Scopoli), 87. 

Siaphos, 119. 
auriculatum Taylor, 120. 
infralineolatum, Peters, 120, 
Кетр! Taylor, 105, 115, 118. 
quudrivitatum Peters, 120. 

Siapo, 618. 

Sida Linn., 245. 
acuta Burm., 602-606, 
corylifolia Wall, 245. 
periplocifolia Linn., 245. 

Silica, 467. 

Silvestvina Kieff., 292. 


ndria) пайети Ashm., 
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Si madveridoeri, 243. 

Simuliidae, 174. 

Simulium, 178. 

Sinaligan, 597, 631. 

Si panggil, 249, 

Siphonaptera, 179, 185. 

Siphonodon celastrineus Griff., 542. 

Sirisin, 624. 

Si silan niboet, 244, 

Skiagrums of cases showing coins, ete., im 
the esophagus and lower tract, 161. 

Skusea diurna Theob., 174. 

Sloanea Linn., 265, 419, 420. 
javanica (Miq.) Szyszyl, 419. 

Shider, G., notice of his Concerning some 
Headaches and Eye Disorders of Nasal 
Origin, 

Smeringolaphria alternans Wied., 186. 

Snakes, Philippine, 105, 

Soap, 410. 

Sodium carbonate, 470. 
sulphate, 470, 

Soil, relation of, to Hevea, 508. 

Sonenus volub Rumph, 250. 

Spatholobus gyrcearpus (Wall) Benth., 543. 
philippinensis Merr., 294, 

Sphaerodema rustica Fabr., 185. 
rusiicum эг., 182, 

Sphaerotiius Kuetz., BA, 60, 64. 
(Actinomyces) boris Engl., 60. 

Spheendes Latr., 555, 

Cu, 

biroi Friese, 556. 

funipennis Smith, 556 

j icus Friese, 557. 
latifrons Ckll, 565, 558, 5 
rotundiceps Ckll, 555. 
transversus Ckll, 555, 556. 
tristellus СКИ., 555, 657. 

Sphenomorphus curtirosivis, 121, 
jegori, 192, 123, 
lednickyi Taylor, 195, 120. 

Nanosi Taylor, 105, 121. 

Sphodronyttus evythroptoius Rurm., 181, 188. 

Spines, measurement of, 254. 

Splenoctomy, a series of censes of, 155. 

Staphylea indica Burm. f., 245. 

Stegomyia persistans Banks, 174. 
scutellaris Walk., 174. 

Stellaria Linn., 882, 

Sterculiaceae, 246, 420, 561, 581. 

Sterexlia colorata Roxb., 246, 

iramea Morr., 589, 593-595. 
foctida Linn., 595-597. 
media (Linn.) Cyr., 282. 
oblongata R. Br., 597. 
stipularis В. Br., 598-600. 

Stomoninae, 1:6, 

Stomo: 
caleitrans Linn., 176, 186. 
nigra Macq., 176, 186. 

Stone, 487, 495. 

Streptothrix Cohn, 55-61, 62.65, 
actinomyces Rossi-Doria, 58, 
foersteri Cohn, 65-59, 61, 65. 
israeli Kruse, 61. 
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Styllaphorum diphyllum, 1. 
Stylocoryna mollis Wall., 250. 
Suma, 1. 
Sumatra, flora of, 239 
Sumbavionsis J, J. Sm., 244, 
albicans (Blume) J. J. Sm., 241. 
Sycanus fulvicornis Dohrn, 184. 
ståli Dohrn, 181, 185. 
Symphorema luzonicum F.-Vill, 543. 
Symplocaceae, 447. 
Symplocos Jacquin, 447, 
brachybotrys Merr., 447. 
purpurascens Brand, 447. 
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Tabanidae, 174, 185. 
Tabanus rubidus Wied., 185. 
striatus Fabr., 185. 
striatus Linn., 175. 
'Tabernaemontana Linn., 450. 
' ecarinata Merr., 450. 
pandacaqui Poir., 450. 
‘Tachybaptus, 98-100. 
philippensis (Bonn.), 98. 

'Tacohtob, 308. 

Tagabang, 611. 

Tagisi, 325. 

Taguiti, 355. 

Tagung-túñgan, 592. 

Taka magindánau, 611, 

‘fakkinbaka, 603. 

'rakong, 592. 

Tskülau-blanco, 600. 

Takung, 592. 

‘Talakau, 587. 

Talingaan, 590. 

‘Taluktok, 588. 

Talosan, 587. 

Talóto, 592. 

Тайно, 592. 

Tamanag, 588. 

Tamba loea, 248, 

Tamesis, 351. 

Tan-ag, 588, 589, 

Tanak, 589. 

‘Tengalo, 324, 

‘Tadto, 592. 

Tapinag, 593. 

Tarenna Gaertn., 250. 

molis (Wall) Val, 250. 
winkleri Val, 250. 

Taroi, 618, 

Tarokték, 635. 

"Tataxtág, 637. 

Тати, 592. 

TAYLOR, EDWARD H., New or rare Phil- 
ippine reptiles, 105; Ipon fisheries of 
Abra River, 127. 

Telsis, 840. 

Temperature, relation of, to Hevea, 507. 

Tensile strength of rope, 572. 

Teratoma of the maxillary antrum, 161. 

Tetranthera ferruginea R. Br., 242. 

'l'eàrairichomonns, 215, 216, 

Thalictrum flavum, 1. 

Thea sp., 657. 
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Thelepogon sanguincus Spreng., 369. 
Theobaldiomyia gelida Theob., 174. 
Theobroma cacao Linn., 657. 
Thespesia lampas (Cav.) Dalz, & Gib. 581, 
605-607. 
Thrips, 182, 
Thymelaeaceue, 429. 
Thysanoptera, 182, 547. 
big, 628. 
Tick, са е, 183. 
dog, 183. 
‘Ticks, 182, 


j Tiliaceae, 538, 561, 610. 


Tipólo, 621. 
Тлра tjipa, 246. 
Toddalia asiatica, 1. 
"Tolosan, 557, 
Tong-tongking, 587. 
Tonsillitis, 160. 
Toot-plant, б. 
Trachoma, graitage of the lids for, unusual 
complication after, 150, 
Trema orienialis Blume, 637, 638. 
Trichomonas, 208, 213, 215, 216. 
prowazeki, 215, 
Trichomycetes, 60, 
"'richuriasis, 484, 486. 
Trichuris trichiura, 207. 
Trieontarinia luronensis Felt, 541. 
Trifidacanthus Merr., 405. 
unifoliolatus Merr., 4 
Trigona Jur., 77. 
ambusta СКИ., 78. 
atripes Smith, 78, 79. 
bakeri СКП., 78, 79. 
biroi Friese, 77, 79. 
busara Ckll, 78, 79. 
fimbriata Smith, 79. 
fulvomarginata СКП., 78, 79. 
iridipennis 59. 
itama СКП., 78, 59. 
lacteifasciata Cameron, 78. 
laeviceps Smith, 77, 79. 
entris Friese, 77. 
palavanica СКП., 77. 
penangensis СКІ, 18, 79. 
(нота са Smith, 78, 79. 
та ест СКП., 78, 79. 
ventralis Smith, 79. 
Trimeresurus flavomaculatua, 111. 
gramineus Shaw, 111. 
halieus, 111. 
megregori Taylor, 105, 110. 
Tripogon Roth, 365, 269. 
chinensis. (Franch.) Hack., $69. 
Tristania В. Br., 430. 
oblongifolla Merr., 430. 
Trombidiidae, 184. 
Trombidiodea, 184. 
Trombidium, 188. 
spp., 184. 
Trypanosome, human, 150. 
Trypetidae, 533. 
‘Tuberculosis, pulmonary, 484. 
Tumalin, 352. 
Tufi£ao, 188. 
Twist of rope, 569. 
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Typhlops ater, 108. 
inornatus, 108. 
kraalii, 166. 
longicauda Taylor, 105, 108, 
luzonensis Taylor, 105. 
manilae Taylor, 105, 106. 
mindanensis, 110. 
reginae, 110. 
rossit, 110. 
ruber, 106, А 
ruficauda, 106. 
rugosa Taylor, 105, 199. 
Typhoid fever, treatment of, 19. 


U 


Ualis-ualisan, 603. 

Uaualisin, 603, 

Пау 349. 

Ubbfi, 352. 

UICHANCO, LEOPOLDO B., A biolozical 

and systematic study of Philippine plant 
galls, 527. B 

Ulmaceae, 637. 

Umbubuyukan, 618, 

Unapong, 589. 

Unopong, 589, 

168, 597. 

Urena lobata Linn., 607-610. 

Urtieaceae, 241, 372. 

Urtica longifolia Burm., 241. 

Uvaria Linn., 393. 
leytensig (Elm.) Merr., 
macgregorii Merr., 394. 
ovalifolia Blume, 395. . 
panayensis Merr., 393. 


394. 


v 


Vaccine, nonsensitized, in treatment of ty- 
phoid fever, 35. 
sensitized, in treatment of typhoid fever, 
22, 32, 
Vaccinium Linn., 248, 441. 
hasseltii Miq., 248, 
ilocanum Merr., 441, 
platyphyllum Merr., 442. 
Verbenacene, 248, 451, 536, 542. 
Vernonia Schreb., 456. 
glandulifolia Merr., 456. 
lancifolia Merr., 543. 
phyrrhodasys Schulz-Bip., 457. 
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"Villaresia Ruiz & Pavon, 365, 414, 416. 
latifolia Merr., 415. 
philippinensis Merr., 414, 416. 
suaveolens (Blume) Val, 410. 

Viilebrunea Gaud., 241. 

Vitaeeae, 245, 637, 539. 

wW 

WADE, H. W., see MERRILL and WADE. 

Wallichia oblongifolia (non Griff.) Bece., 335, 

Water bugs, 182. i 

Webera mollis Hook., 250. 

sumatrana Boerl., 250, 

WELLS, A. H., The physiological active con- 
stituents of certain Philippine medicinal 
plants: Ш, 1. 

West Indica, Corticium in, 609. 

Whetzel, Herbert Hice, notice of his, An Out- 
line of the History of Phytopathology, 
281. 

Wissadula Med., 245. 

periplocifolia (Linn.) Thwaites, 245. 

WITT, J. C., The efect of calcium sulphate 
on eement, 221, 

Wittich, F. W., notice of his Information for 
the Tuberculous, 251. 

Worcesteria grata Banks, 176. 

x 

Xanthorrhiza apiifolia, 1. 

Xanthoxylum americanum, 1. 
ceiava-herculis, 1. 
senegalense, 1. 

Xenomyza vitripennis О, S., 186. 

Xylopia polycarpa, 1. 

Y 

Уака, 611, 

YATES, HARRY S, The growth of Hevea 
brasiliensis in the Philippine Islands, 
501; see also LEE and YATES. 

Yeast, aulolyzed extract of, 11. 

Yields of Hevea brasiliensis, 521. 

Yute, 611. 
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Zalacea Reinwardt, 295, 297, 298, 342. 
clemensiana Decc., 298, 299, 342. 
edulis, 298. е 

Zalaccella, 296. 

Zizyphus Juss., 244. 
calophylla Wall, 244. 
ornata Miq., 244. 
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